_VDT-W- 420/103 En 
Ed.1 


0 mee 021. “RSF. se M.. 


After-sales Service 
Automotive 
Equipment 


Table of Contents ® 


Sheet 
1. Introduction 
2. Tools’ 
3. Disassembly 
4. Assembly 
5. Tightening torques 


ea. 


.—)- 
eo ee ot 


= 1978 Robert Bosch GmbH : =. 
Automolve Equipment.- After-sales. Service 
Department for Technical Publications KHIVOT. 
Postfach 50. D- “7000. Stuttgart 1 - 


ve 
' 


Published by: After-sales eonieas 2a 


aa : yes 
Danatment tae Training and TachanlinogvifmHn VS vay * ae 
VUCPALUNICIUIL TUL Tangy ahu BOUL yy HEN VON? Ye 


Please direct-questions and comments-toncerning the cue 
to our authorized representative | in your country. : es 
This publication is only for the use of the Bosch after: Sales’. ' 
service organisation, and may, not be passed’ on 10 ued parties 
without our consent. | ) , 


u 


y 


Printed in the Federal Republic beGermaay: 


ealsa AAll aemannina 


CAA 
imprime en République reGcerae G ANS TMAYyne 


par Robert Bosch GmbH. : 
(1.79) 


1. Introduction 


1.1 Construction and Operation 
ee@ publication VOT-I-420/1 


2. Tools 
Designation Part No, 
Flange . - 1685720018 


KDEP 2919 


cADEP 2963 
i eaaoni2 


Clamping support 


Support clamp 


Coupling halt 

2 Pin wrench KDEP 2968 . 
Pin. wrench KOEP 2998 
o ° 


3. Disassembly 


Mount the qump with governor on clamping support KOEP 2919 
& ad 


Remove closing cover (84) with gasket (83) “ 
a 


roper repairs require knowledge of this bulletin. 


1.2 The item numbers used in the text are listed on page 11. 


Utilization 


Pilot dla. 68 mm | 


rr) 
Pump mounting: 


_ Cone dia. 17 mm 


For installation 


“or removal of spring 


retainer (17). 


For remova! of nyweiant 
assembly 


Pa 


Move the pump with governor downwards and collect the oil that 


flows out. 


ae 


a 


~ Loosen hexagon nut (24). Lo 


' remove spring retainer (17) (Fig. 3). 


W/- 4201405 


During the next operation take care of plain washer (20). 


Remove threaded sleeve (23). oo 


Remove governor spring ger and plain ‘washer (204 trom the | 


. inceded sleeve. 


a. es ‘ MRL Mae 


Using pins wrench KOEP 2965 ioosen hexagor 


Loosen but do not remove lock nut (50). 


u osen hexagon nut (31) and screw adjusting screw (29) into the 
governor housing until leaf spring ote spec? spring) (34). 
is released. 


1 ae 


Remove fillister-head screws (79, 80) 
! 
Withdraw governor cover (1). 


Rernove the clamping spring bom the terminal stud. of the fulcrum 
lever. Pull the fulcrum lever trem the control rod (Fig. 4). 


’ 


Remove the govemor cover from the pump housing and clamp 
ina vise. (Use jaw covers.) 


” Bend open tab washer’ (Sj 


Loosen hexagon nut (33) ahd remove adjusting screw (52) with 
hexagon nut and tab washer , 


a 


Fotce closure cap (36) into the governor housing hal one side 
until the closure cap opposite drops out of Ihe bo 


4 
Force lever shaft (35) back into the governor housing until the 


_Second closure cap also drops out of the bore, 


_. Ouring the next operation. take ‘care, of the compensating washers 
_ between the tensioning and guide lewers.. 


~ ‘Remove lever shaft (35) trom the housing, bore. 


. Remove hexagon nut (3) trom adjusting screw (29). euvy unscrew 


adjusting screw (29) from the tapped hole into the interior 
ofthe housing. 


; Remove the complete lever assembly trom the governor housing 


Remove hexagon nut (33) trom theidie stop screw. Unscrew 
adjusting screw (28). Remove hexagon nut (33) trom the full-load _ 
stop. Remove guide pin (25) trom the govemor housing with helical 


compression spring (27) and drive bub (26). 


Remove hexagon nut (48) and spring lock washer (86). 


Remove clamping screw (47) by tapping lightly on the threaded 
head using a hammer (use only a plastic hammer) (Fig. 5). 


Force off locking washer (45) from the control lever shaft 
Remove shim ring (43) and compensating washer (44) from the 
control lever shaft 


Apply the Eontrol lever to the idle stop 
To removg the control lever, move it slightl¥ to and fro. removing 
bracket (46), linkage lever (40) and spacer bushing (41) trom the 


contro! lever in this order. 
control lever 


j 
Take care of plain washer (38). 
{ . 
t 
t 


’ Remove: retaining clip (7) (Fig 7). Remove tulcrum lever (14) 


Force oft one of retaining clips (7) from bearing pin (5). . 
Take care of compensating washers (6) dunng {ne next operations. 


Remove bearing pin (5) from reverse transter lever (3) and guide 
lever (2). 


Remove- compensating washers (6) and Sliding. ‘sleeve (10) 
with swivel head (4). 4 zy 


. Force off retainer (53) from the “driving pin” of the idle-speed 


guxilary sonng 
TSC Spee 


Unscrew lock nut (50) 
Remove friction washer (49). 
Remove tensioning lever (16) from guide lever (2) 
Force off retainer (13) 1n siding sleeve 


fu 


Remove shding sleeve (10), needleroller bearing (9) and supporting 
plate (8) from swivel head (4) \ 


= 
= 


_ We 4201 408 
Vr Et », 


Unscrew round nut (77) using KDEP 2998 (Fig. 8) 4. Assembly 
Remove spnng lock washer (76). flyweight assembly (75) : : 7 oo 
and spacer sleeve|(73) trom the camshaft. : kee The cone ieee end) of Ty camshaft must be free ot grease” S 
Remove Woodnit “ey (74) ; 3 rk. . before the ttyweight assembly Is installed 


Remove dise spn $ (parts of the fuel-injection pump) be De Slip retaining washer (79) ® part of the fuel- injection pure) 
and compensating washers from the camshatt._ 3 over the camshaltt, a 

. a 

Unscrew fillister-héad screws (66). Remove holding bracket ey) Eee Slide disc springs (80) (gars of the tuetinjection pump) onto the 
and shulotf dev: 64) ; . camshaft, with the curved surfaces tacing one another (Fig. 9). 


If necessary, unscfew hexagon nut (63). Force out fillister- head , : Insert Woodrutt key (74) into the groove of the camshaft. 
screw (59). Remove clamping lever (58) from stop lever (S4), Sip spacer sleeve ak aver the earshot ‘ 
Remove locking washer (57) and compensating washer (56) _. : ; 

from the'stop levey. Pull the stop lever out of the Geen bore in the © wart Se ea Se US i . 
direction of the gavemor interior. ie y pes . . 


Remove O-ring (55). . 24 = , re: = 7 | 2 


2, io ve ge oe 


3.1 Checking of ponent parts for wear oo 


Clean all component parts. — 
Check governor parts tor wear. replacing damaged components 


New seals and ra ialdip- type oll seals shduld always be fitted 
whenever repairsjare carried out. 
ue assembly,|check geeemor parts for freedom ot movement. 


a 4 6 | 


: ‘ 


PBS ge tens 


‘Oil the bearing pins of the flyweights on both sides. Check the 
Dywelonls tor (reedom of movement. 


i“ 2h Sg : 7 
& 


Mount tlyweight assembly (75). spring lock washer (76) and round 
nut (77) on the camsheft in this order. 


ca 8 ep ee . i ahs a : Tighten round nut (77) using KDEP. 2996, applying a pint of 
ot° fe 50...60 Nm (5.0...6.0 kgfm). : 


Insert stop lever (54) into the beanng bore from the interior of the ¢ 
pump housing 


Attach O-ring (55). 
Fit compensating washer (56) and In-bing washer 6. 


Attach clamping lever (58) to stop tever (54), the strap of the 
clamping lever facing the pump housing (Fig. 11). 


Insert fillister-head screw (59) into the clamping lever. 
Install plain washer (60) on the fillister-head screw. 

Screw in hexagon nut (63) and tighten, applying a torque of 
3...4Nm (0.3...0.4 kgtm). = 
Fit a new O-ring (65) to shutoff device (64). Insert ihe shutoff device 
into the pump housing. suspending the pirfof the shutolf device 
linkage in the oblong hole of.stop lever (54) Mounfhoiding 

bracket (67) using fillister-head screws (66). Tighten tilister-head 
screws (66). apptying a torque of 5 7TNm (6. 5.0.0 7 kgim). 


Move stop laver (54) to and tro several umes, checking the stop 
. fever and shulott device for freedom of movement. e 
Press new tadial-lip-type oil seals (39) into the governor cover. 
Wet adjuaiing screw (29) wilh machine Oil and screw into the ». 
governor cover in 
¢ 


Screw adjusting screw (28) into the governor cover. 
Screw on hexagon nut (33) and tighten by hand. 


_ shirns (6) j 
a 
Mount supporting plate.(8). needle-rolier bearing (9) and a 


é : a ee 


Slip drive hub (26) over guide pin 125). the shoulder facing the’ 


thread of the guide pin (Fig. 12). Place helical compression 
spnng (27) over the guide pin ang up against the Grive | ub. 


Screw the complete guide on as the governor cover- 


Screw on hexagon nut (33) and tighten by hand. 


13 


Measuring of compensating washers (6): © 


Insert bearing pin (5) into the beanng bore of reverse-transfer : 
lever (3) (on the side of the long leg of the lever). 


Push beanng pin (5) through shims (6) and guide lever. . 


7 
The spacing between the outer faces of the reverse-transter lever.’ 
and guide lever must be 4.6 + 02 mm (Fig. 13). Adjust by means ot. 


sleeve (10) on swivel head (4) in this order. Fit retainer (13) 


Fully insert bearing pin (5) into swivel head, (4) (with sliding pisare): 
guide lever, shims and reverse-transter lever. 


Determine the axial clearance of the reverse-transter lever using 
a feeler gauge (clearance =.0.1 £.0.2 mm) (Fig. 14). 


Adjust by means of shims (6) on the side of the short leg of the 
reverse-transfer lever. . oe 


Secure beanng pin (5) with retaining clips (No 


Dunng the next operation the bushing of the futcrum laver must 
face the reverse-transter lever ’ 


Guide tulcrum lever (14) onto the bearing pin of the reverse-iransfer 
lever and secure with retaining clip "(7) (Fig. 15). . 


Insert lever shaft (3S) into the guide lever and tensioning lever (16). 


Adjust the axial clearance to 0.1 °°? mm between the guide lever 
and tensioning lever by means of shims (42). As far as possible: 
fit the same number of shims on boih sides, 


Screw spring retainer (17) into the tensioning lever 

Ensure that the spacing between the annular surtace of the spnng 
retainer with milled-in groove and the seating surface of the 
hexagon nuts at the tensioning lever is 7 mm. 


a 


W-420/ 404 


Suspend teaf spring (34) in tensioning lever (18). The long fork end 
of the leaf spring must be In tront of the transverse pin of the guide 
lever (Fig -16) 


Remove lever shaft (35) from ine guide and tensioning levers. 
* To facilitate’ installation of ae) lever assembly in govemor cover (1), 


a user-manufactured pin (7.7 mm dia, 278 mm tong) canbe. 
, inserted into thea guide jever, shims and tenalpnine.! lever dunng the 


- next operations, 


When installing jeiiei shaft (35), the Gaermianutaciuied: pin is 
“pushed out through the bearing bore of the governor cover. : 
: hae ee : ic) 
“9. : 


4 


ws 
Screw adjusting s screw (29) into the governor cover until it is’ flush 
with the outer housing edge of the'governor cover 


Insert the comptete lever assembly Into the governor cover. 
Suspend the short fork end of leat spring se behind the head of - 
adjusting screw (29), 


insert tensioning lever (16) so that ft ‘contacts the rivet-headed pin. 


Unscrew adjusting screw (29) turther, Insert lever shaft (35) into the 
beanng bore of the governor cover and through the lever assembly 


Attacn hexagon nut (31) and tighten by hand. 5 


. 


Press the guide lever first to one side of the governor-cover housing 
and then to the other. The-tensioning lever must move easily in 
both positions (Fig. 17) . 


Fit a new closure cap (36) 


Insert control lever (37) into the bearing bore of governor cover (1). 


Ouring the next operation suspend tinkage lever (40) in the oblong 
hole of reverse-transfer lever (3) 

4 
Stip spacer bushing (41), linkage lever (40) and bracket (46), Ay 
over the control lever in this order (Fig. 18). 


' 


Insert the control lever into the second bearing bore 


Mount shims (44), shim ring (43) and locking washer (45). 
The control lever must have no axial clearance but be free 9 move, 


Adjust by means of shims (44). 


Insert clamping screw (47) into linkage lever (40) and bracket, 
the thigad facing upwards. 


~ 


Mount spring lock washer (86) and hexagon nut (48). 
Tighten hexagon nut (48), applying a torque of 6.0..7.ONm 
(0.6...0.7 kgm). : ve 


Screw threaded sleeve (23) with plain washer (20) and governor 
spnng (19) into governor cover (1), Pre-load the governor spond 
slightly. 


Screw on hexagon nut (24) and tighten manually. 
Place the control lever shaft In the (dle and full-load positions. 


j : 
The idle-speed auxiliary spring must not contact the control-lever 
shaft In either positon 


Screw in ponising screw (82) with tab wesher (51)-and hexagon 
nut (33). ae a 3 


eas $ v 


Screw,in adjusting screw (52) untit the idle-speed auxiliary, €peing is 
compressed by 28.3. 2 nom in ine tulldoad position of ne centr! 
lever. 2 : : : 


“Measure at the end of the spring sasine a depth micromter (Fi 19) 


Tighten hexagon nut (33). applying a torque of 5. 7 Nm | - 
(0.5. es ‘ ~s i. 


i 


“Lock adjusting screw (52) vy means of tab weiner (St). 


! 


During’ the next ‘operation: ensisre that the Tefton-séated side of 
tnction washer ao taces the auide: lever. ee : 


Mount ticton washer (a9): lock nut (50) end retainer 83) on’ the - 


i threaded pin of the idle-speed suxiiary sping: a 


°o 


4 


Apply the sleeve with swivat head to the toraue-control capsule 


ent, ¢ 
The idle- speed auxiliary spring and idle-speed cine must not be 


stressed 
vii eo a " 
‘. Check whether the full width of the swivel head is in item 
*, the lorque-control capsule. a A ; 


iY) necessary, replace the lever assembly. 
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Ft ew gastet 78 on governor cove fae Rietneie aetna 
: f OT eee ae ES pea eres 


: ra Hee : Pisin. 2, gs 
Race Me lowet sage ot ine Gavemoreeyer on me puree pone es The angle, et deflection on both sides must be approximately equaj. +! 


Insert the sliding sleeve into the flyweight assembly. 


It the governor cover cannot.be moved. the governor linkage must 


Suspend fulcrum lever (14) in the control rod (Fig. 20). a be checked. 
; ; ; i ; ; "a Prace the govemor cover on the pump housing. 
4 p i x ~ 
: 7 : oe Fattilister- “head screws (78 and 80) and See applying atorque.. . 
ce F ee of 5.0.. 7.0 Nm (0... OT kate) x ao 
Te NTS : 
ss . oe, 4 
. Jog ; 
’ ~ a a) Ms : ae 
” - s : 
+: 9 ‘ 
. ‘ ; ss 
Pa 7 4 2 
vn */ : 
' ’ 
{ 
) % 
: ~ The, & 
to : 
ws , a 
. , oar 
1 as 5 z 
* . > oe ; 
N “sy 
: SE ee 1 at ees 2? a 
Checking governor linkage for freedom of movement. : : ie jog : ; ; <a ane : 
Move the governor ¢ cover to the lett‘and right a. 3 . a ne : a 2 ae 
The angle ot deflectiqn in Doth directions must be approximately past : : : a ee : 
equal (Fig..21) a; ; ee ae ol a 1. 


a Fe 
It the governor cover c@hnet be moved, the governor linkage | mst 
be checked and replaced if necessary, “2 


Poe 
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5. Tightening torques 


Designation 


Zz 
3 
iS 
3 


Hexagon nut 
Hexagon nut 
Hexagon nut 
Hexagon nut 
Hexagon nut 
Hexagon nut : 
Fillister-head screw 
Round nut 
Fillister-head screw... - 
Filister-headsctew ~ © 
~ > Philster-head screw 
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NEW PRODUCT DTH 1420/2 En 
RSV GOVERNOR WITH ADJUSTABLE SLEEVE POSITION = = gy 493 


AND ADJUSTABLE TORQUE CONTROL CAPSULE . . 


e 


yt 
N 


- a a ns: oe 


i , 


To facilitate adjustment and to improve the’ acc racy of adjustment, the RSV... 

, governors of all pump; sizes have been produced Since April 1983 for various 

, original-equipment manufacturers with an adjusting screw forthe sleeve. position 
4, and an adjustable torque-control capsule. = eee ee re ae 


‘ 


\This design innovation calls for the change-over bf the: governor version to the. 
next change letter: 3 re et eae 


se, ~ Me 


t 4 es 
RSY.. Me. C.., RSV..-MW.. AL, RSV. AL. Cu, RSV. Pee Aes 


‘ ; is ta ‘ - 8 ef 7 7 i is ] 
Construction oe y 
SS on . : se 
4 ‘ : . itn _ 4 ; E . . ‘ ‘ ; ba aio ¥ 
1. Adjustable sleeve position: © ‘ ; po. Vas 


acc 


An additional adjusting screw is instal led in the’ governor cover next, to the 
full-load-delivery adjusting screw. The shape and configuration of this ‘screw 
differ depend a; 08 the type of governon: .°  ..: Cr Wale eee 


an) 


~ oN : \ fe fy oye titted Soh : : 
RSV governors without.stop lever are provided with 4 specially shaped screw ({) +... 
to support the new‘downward-extended fulcrum lever (2). ‘Governors with stop. ~* 
lever are provided with a ‘special hexagon screw (3) for adjusting fH ‘sleeve ~ 
position ‘from outside. *“these.scrows are forked-so sthat they cannot turn by- 
means of a slotted round nut (4) 2° ¥* * eC a ee 


ea eg 7 


x48 


This adjusting of the sleeve position from outside makes it possible to dispense 

with the previously used shims. on the plain bearing of the sliding sleeve. The 

previous plain bearing is replaced bya low-friction needle-roller. bearing, — 
_-This results in.a reduced torque on the guide lever. and thus in reduced wear on 
‘the flyweight sliders. ~~ ; ; ees a aa “2 
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2. Adjustable torque-control capsule: 


An additional self-locking adjusting screw (5)- is screwed into the Spring © 
capsule housing (6) for adjusting and changing. the preload of the torque- 
control spring (8). The adjusting screw is. oval! in form to make it self- . » 
Tocking.. It may.only be used once Ce ae 
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WITH STOP LEVER 


Operation « a _ a a — 
Turning the adjusting screw (1) changes the~position of the lower. pivot : 
point of the fulcrum lever. With the control lever released; the flyweights 
achieve their maximum deflection at the specified speed. The sliding sleeve 
_is thus moved in the direction of the governor cover. Shi ting [the Tower | 
pivot point of the fulcrum lever changes the position of the control rod. in 
the shutoff position. In governors with a stop lever the adjusting screw | 
does not act directly on the fulcrum lever, but on the inner. stop lever (7). 
The sleeve position is adjusted with the pump operating. . This dispenses with — 
the previous need to remove the governor cover to adjust the sleeve position. 
The parts of the new RSV governor differ in some cases considerably from those 
of the previous version. ‘Therefore, the parts are not interchangeable. ¥ | 
my 3 . . , N a 7 - we ae : > 
Notes on adjustment and testing are given in a separate Technical Bulletin» 
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7 testingvthe stabilizer ° 


a 


Ps 
> Lock nut . etd = Bolt... 
Stabilizer housing ‘13 = Screw. 
Stabilizer piston : plug 

Bolt »& ae = Seal ring. 
Screw p = Fastening 


lug . 3 
Seal ring oe screw. 
Stabili Spring “= 5 Seal ring 


nnn eon: 


O-ring “= Lock nut 
Gasket p Uirettle 
Partioning plate strew car 
Threaded bushing Capnut = + 
Guide bushing ; 


Patent on 
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1 TECHNICAL BULLETIN 
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"Assembly 


Requirement: — _ ae ok: 
“Complete fuel- Aj neetan Sun assembly ithout: buttt-on - 
stabilizer is clamped on to the fuel-injection: pump test. 
bench’ and;the sleeve Hos ition ‘of the governor: is set - 

. (microcard SIS-W-420/310, coordinate C4). : 


ss 
ue the. threaded bushing (Item 11), bolt (Item 12), 
spring (item 7 7) and Jock nut (item 1} together to form 
an ‘assembly and screw, into the threaded bore in the 
governor tensioning Jever, in whicth.the torque-control 
‘sbring. retainer usually sits. Make sure that the lugs 
of the stabilizer spring are Precisely aligned along: the 
longitudinal: axis of the tensioning lever. The 
extension “a"-of. the screwed-in threaded bushing ‘is 
7.0. /8. 0 mm. For" screwing in and tightening the whole 
assembly, use\socket wrench KDEP 2996 with modification 
(see (irre ien) and tighten | Jock nut: to 30....35 Nm. 


a 


. 


"After: testing. the ie attachment: for freedom a 
movement, apply a thin coating of lubricating 011 to the, 
stabilizer piston (Item 3) and lock, into spring lugs z 
with bolt (Item 4) (spring lug. must latch into bolt 
groove). Check stabilizer piston for. freedom of . 
movement and level position. aie ¢ 


7a 


Lie. the partitioning plate (Item JQ) and gasket (Item 9) 
onto the sealing surface of the governor. cover. 


Thinly apply | of1- tallow mixture 5 963 340110 to 0- ring 
(Item 8) and pull onto guide bearing (Item 20). 


* Fit stabilizer housing (Item 2) and tighten. onto : 
_ governor housing with ee screws (Item Ih 
ae Specified tiahtenina torque = 6...8 Nm.. its 


. screw (Item 18) by approx. 4...5 rotations. Remove . 
screw plug (Item 13). Screw the tailpiece of the test’ 


hose KDEP 13618 into the threaded bore. The hose myst be 
laid vertically. ‘ 


* F411 up the governor. with nibricattag i) until) the oi] 
Yevel is visible at the transparent test hese KOEP. 1618. 


Set the eaneres lever to ‘max imum deflection _and fix in 


, this position. 


cater removing the: cap nut (item 19), open ‘the: throttle 3 


eae 


. . 2 
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Increase speed until the governor has “completed 
regulation and reduce speed again down to initial 

speed. Repeat this procedure (increasing. and ‘decreasing 
the speed) four to five times. 


on increasing the speed, the oi} level ‘in the te jt hose 
KDEP 1618 must rise each time and drop correspondingly 
on decreasing the speed. 

If this is not the. case, check whether the stabilizer 
piston (Item 3) has freedofi of movement or whether the 
setting of the throttle screw (Item 18) is correct and, 
if necessary, put these right. 

“After successfully testing the operation of the 
stabilizer, shut down the test bench.+ Close the 
throttle screw.as far as -it will go and, tighten. the Jock 
_ Mut (Item 17). Position the seal ring (Item 18) and 
tighten the cap. nut, (Item 19). 


Unsgrew the test hose KDEP 1618 from the stabilizer 


housing and: screw the screw plug with seal ring (Items 
13 and 14) into the stabilizer housing and tighten.: 
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_ TESTING THE COLD-STARTING DEVICE IN” : VOT-1-420/114 En 


RSV..P. GOVERNORS | iz B. 1984 


N 


re 


, 


Supersedes 3. 1984 
# * 
Some RSV governors, size P, are equipped with special. 
cold-starting devices which are intended to provide re- 
liable. starting of the engine. ’ 


Injection-pump assemblies with these governors are tes- 
ted as follows: ; 


1." At crariking speed 100 min’! set the stop screw of the 
start lever to 20.00...20.5 mm control-rod travel. =~ 


- Test the unlatching force of the cold-starting device 
at standstill with a spring balance on the control 


rod. 

p = 14...22 NH (1.4...2.2 kgf) | 

If necessary, retension leaf spring (1). The riveting 
must not work loose. 


Perform governor testing and full-load setting as 


usual. : -_ 
e 
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‘ . Looe / ; . 

7 1 = Leaf spring (for setting the. unlatching force of the 

© cold-starting device) | 7 a ; 

3. The switch from starting control-rod travel to full- 

"> load control-rod travel must take place at 650... 
850 min, i.e. in this engine-speed range the latch - 
must release. « e 7 - te 
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Figure 7 1 = Previous version with slot 5 
2 = New version with Allen head | . 
The adjustment screw, shown in Figure 1, of the — \ 


swivelling lever in RS(U)V.. governors was previously a 
Slotted- head screw. e: : : 


The slotted-head screw has as of now been replaced by an 
Allen-head screw. ef : 4 


ay Key size is 4mm. '. . > 


| 1 f TECHNICAL BULLETIN  -. | ==> | 


A ball-head screwdriver (e. g. HAZET no. 827- -04). 1s. to be 
used to turn the screw when setting the governor. 


The old and new versions of the adjusting screw are 
freely interchangeable. 
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| Governors for. miedion pumps | VDT-WJR 211/5 B 
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1. Introduction ” ee 2 EP/RSUV.. ‘ ae 0. 42. e 


“abe igheudvs dewteve as Sey ashe Gee dicess There oe SL cen SU . Z dt wit | 


“ ‘ : : . 1 


1.1 General 


a speed increase of — depending on application - 1:1.86, 182.15, 1:2.75, 1: 32 r 1:4 (further transmission — 
ratios available for special requirements). : . ar 


<a , . 4 
3 eg s ‘ s 
‘Thyeoded plug ; Tensioning lever. | a 
: ! : le 
4 ink we ont an f° Shut- off or idling stop ver : 
. | 


Starting spring: Control jever 


ae my nee : : NS | wos ete 
Sue & oa is -2 ee i , x nsioning 
i 
i 


Mox. speed ~~”g sy = a a tata | : 
a iid ne 7 ae compel: 
Rocker spring | 


Governor spring /Stop ite 


Swivel lever 


4 


injection pump | 


Guide bush 


Carrier to fe. nar Shims 
Flyweight { Torque coptrol or , 
Gay uencores Full load { idling co pression. 


stop -soring 
Ss ad css Ma 


“Cut-out mgchanism 
Governor housing rte 


Fig. 1 EP/RSV fovernor 


_ The function of these governors is descr bed in pu sheshon por -UBP 21 VN. Prior | 0 aac out repairs - 
on governors in accordance with these instructions, itis ‘ady ‘agble to read the abqve publicahor:. 


aoe 
t 
‘ i 


: General build-up of these governors is shown in Figs..1 an z 


‘ We a, a 
Absolute cleanliness is essential when repairing governors. 


i 
| oer 
& / age 
iu . : Ye SShig FH 


OG ee Law “4? 


oe 


Jt 


N 
Governing lever 


Threaded plug 
Tensioning lever 


Starting spring 
Control lever — i 


\Guide lever /” 


\ Governor spring 


. . cy 
' Sovemor cover 


Aunhiory 
idling'spring 


| . Control rack 
f 


{ Rocker ae tT 
{ 
} Swivel lever = 
/ De 
i. Adjusting screw 


Governor shaft 
i : with gear 


compression. 


Full lood stop 
(Delivery quant 


; Injection pr pum 
camshott 


Ring nu! "Fhweigh ; Guide’ bush - 
i 
i i Fo, 2 EP/RSUV Governot . 


1.2. Fitting’ or modification 


The governor is fitted to that side fe) pump which is indicoted byl the assembly. number. 
/ 


. / . , / 


bearings are fitted into the governor. However, on stondard EP/RSV governors this force (mox. approx. 
30 kg} must be sustained by the bearing on the drive side of the injection pump. i. 


‘ ‘ } 


. } 


However, if a ‘pump initially fitted with an RQV. governor or supplied without gqvernor, is to be sub- 


d witha EP/RSV governor observe the following: 


cwin aocr/Rov ror, OOser / 


| On pumps supplied complete with EP/RSV governors, appropriate beorings fore fitfed on monufacture. 
a 


/ Oo 


shauleles contact ball bearing. To ensure resets tyson race isa a sliding fit in the bearing 
cover. This demands a modified bearing coven sg ‘ 


‘ , G F PO ENG 
4 eae : 1 Ls , 


« 


If the above modification is to ba cae ied out the Guna neauce have ipbecideee in addition. Z 


These are: 


_Componest : | For “aToumos mS ae es For! 8° pumps / ue are k 
- wee ee ai pg eaten eee nap i as awe at Sea Sp ver Se eet lee soe ee id wont miner: ” see 
- 1 Deep. -groove e radial type | NKL 20/17Z NK 20/29 Z, / 
ball bearing 2 ; / : 
“y Spacer ring - I ; ce on wae 
Y Bearing cover PE . a _POE 10 P1TX a : on B a i 
| aa Sar Se ee 
res: ., “EPDE 20P rips oe a 
ee eee ee) 4--~—-- Bo Titan eee) fees wet, Seeetaiianncananeeien ecmmeiods tant Eo pier ee 
“AScrews | L SANSR5265/22K J. NSR 5265/72% j 
‘4 Circlips TN OANIMS 440/5 XS ; 
a 3 Oe ee re. MO %, qkiey eee ia 


On pumps with as special biltside -on, Hanae the e designations for. eee cover can be fakes eis the 
Spare Parts Lists, further factor | requiring attention inthe case of “Bo size pumps. when fitting EP/RSV 
governors to the pump is that a camshaft with a “177 taper on the gover or, side’ must be fitted. On rein- 
forced size” A" pumps, (pumps with 11 mm wide cams, roller tappets with Wide rollér“and sliding tenon, » 
with bottoming screws} the deep-groove ball bearing is replaced by a taper | ler” bearing NKL-51/17 Z 
with spacer ting | WMR 1683X. ane bearing i isa mpush fit into its Housng and the’ 


ore requires different’ Paes 
~ bearing ence \ \ 7 . ea ae aor 


S 


oe “aj pumps a PDE 105 P14X po 5 . 
vr PES. :"AT Poe: \: EPDE20P 16x. 7 ee ee 
Pe eke A eae Pe ae 
However, subsequent fitting, of *epvasV governors to reinforced pumps rarely arises on reinforced mps ne 
since these pumps ore supplied, ;@X, works, equipped with these governors. ny 7. NG 
hey \ Ad. x we. Aen ae ae ef = 
1,3. Operation sequence and pan numbering Phe, Sp eS 7 os ne eel lice 
\ , mee oa ‘ Poe sO 


The following comifnents ore anak in relation to the operating-sequence and partinumb rings: ae 
The introduction of the “A madification” ‘er the governors -deschibed involves a oe of mioditied PPS 


eo TEN a U 
and. ew components. i j N es, oe 


~ 


' Ke . 
* For this reason, illustrations dnd umbering for the. “A modifications” should Bevaken from the newly 
added illustration sheets applicable’ to the’ governor: giyen at the end of the instructionS-oc.in the spare. ' 


parts lists. The dismantling and re- ‘stlembly sequences are: hardly offected and can thus be applied fo 


ZA modifications” as well. y, x Ne (ae. 


: S < e van 
a \ \" \ i Nae, 


ur 
7S 


“For further details see page 24 covering “A modifications” on EPARSV.. Alg A, EP/RSV +. _ 
-B1-9A ond EP/RSUV.. - ..B'l- 10 A, : ae 


Petes 


2. Dismantling | 


2.1. Initial examination 


Prior to dismantling, it is recommended ghat the 
governor be examined when still Fitted to the injec- 
tion pump, Investigation of the customer's com- 
plaintis also recommended. For this purpose injec- 
tion pump and governor must be fixed to a test 
bench tocecring a 


At the siemaninas stage mating eompaneiis must . 
be inspected for wear. Components worn excessi- . 
vely require-ceplacement since the resultant ploy 
would hove disadvantageous ‘effects on the control! 
rack because of the-high’ lever ratio. 

os N 4 . x‘ 
2.2. Operation sequence’ on. < 
EP/RSV governors NN Pe 


a 


— eS (The bracketted numbers () refertothe appropriate 
consecutive numbers appearing or the folded-in: 
illustration ot the end of this instruction booklet). 


2.2.. 1. Remove blanking cover. and feed,p ?) 
5 thar Hf ; \ 


miniecthon sump ond. 
w Ms 


nan vy 
Oo punip on wvived 


« stop‘or idling stop screw (87. ./ 89) ond ouxiliary’ 
idling: spring (92... 96).-Remave hex. bolts (144) 
“complete with spring washers (145) dnd. lift. off 
end-coVer (142). Collect oil punning: out in work 
bench tray or suitable contaiher.: / 

Carefully release gasket, (148). | 


1 
‘ 


‘When applicoble, ungerew oi oil/level ait (98) ¢ ond 
senling washer (99} on stand drd governors. \ 


Unscrew spring capsule (39), from tensioning lever 
(35) releasing lock fut (40) with spanner EFEP 202 
and remove sprin p capsule! (Fig. 4. ; 


2.2. 2. Release bolts (150) securing governor cov- 
er (30) (Fig. 5) add remoye spring washers (Ateco 
woshers) (152). On certain pumps equipped with 
standard spring-washers (with sharp edge) a plain 


m XN 
Fit injection pump together withy its governor to. 
swivelling vise EP 8498 (Fig. 3). Op PES A pumps, | 
use angle clamping bracket EF $4990, ‘Unscrew 


fis ah an Lee. NN oes (oy cher protecting the cover i is also wysed. 
Fig. 5 Unscrewing the governor cover bolis wasner preven 
: ; : 1 
1 H Peng \ 


4 


2 , } 1 Ge 
: I 


Fig. 6 Removing link from control rack 


Loosen cover with light blows from a rubber ham~ 
mer and carefully lift from housing spigot. Collec} 
lube oil running out. : 
é 
2.2. 3. Release link (48) from control rack by 
spreading the leaf spring (Fig. 6). 3 


On certain versions this connection is still made 


by a pin, intermediate washer ond split pin. In such - 


instances these components must be removed. Un- 
hook starting spring (86) from eye (21) in governor 
housing using thin-nosed pliers (Fig. 7). 


2.2. 4, Relé@ase ring nut (6}on, governor Flyweight 
assembly (1) J using p Din wrench, EFEP 187 Arsecuring 
against rotation with wrench BEEP 119 ‘applied to 
the coupling at the oposite end‘of the camshoft 
end (Fig. 8). 


Remove spring washer (7) and withdraw gover- 
nor flyweight assembly with extractor EF 8449 or 

EF 8132 (Fig. 9). Remove Woodruff key (5) from 
camshaft taper. 


WIP 2441S 


Fig. 8 Unscrewing the ring nut from the governor 
yweight assembly 


Fig. 9 Extracting the governor flyweigh! assembly 


4 


ri 255 5A governor Rausing (8) is to be removed, 
efoller toppets of the injection pump together 
we tappe} holders EFEP 311 (formerly EF 8183) 
dfor pumps of size A), FFEP 312 (formerly EF 8034 A) 
(for size 8) or EFEP 205 (for “high-speed” pumps of 
Size A) (Fig. 10) must: first be lifted clear of. the 
camshaft so as to relief the latter. 


Unscrew fixing screw (11) in threaded plugy(t0) 
and the remaining screws (9). Free housing by light 
taps with rubber hammer and. lift off, sae 
lube oif in work bench’ tray or suitable container” 
(Fig. 11). : es 
If the governor housing has to be ageianae for 
some reason, stop screw (22) and lock nut (23) must 
also be unscrewed as must the threaded plug (179) 

at the top of the governor hougp4. f 


re 


1g. 11 Removing the governor housing 


Z 4 e. 


22. 6. Unscrew the two closure plugs (38) at the 
top ofthe housing cover and push outlever spindle 
(37) (Fig. 12). = a 


2 a ae 


af fe 


Fig. 12 Removing | the lever Saale 


Fig. 13 Removing the guide lever 


2.2. 7. Manoeuvre guide lever (36) together with governing lever (43) and starting spring (86) o$ well as 
knuckle (control plunger) (31) and guide bush (84) as a complete unit downward from under swivel lever>_ 
(50) and remove (Fig. 13). Unhook knuckle from guide lever. If necessary dismantle governing lever from | 
guide lever and also link (48) from governing lever taking care not to tose the starting spring. If guide bush 

(34) requires replacement or reconditi ning, press out knuckle (31) complete with deep- “groove or shoulder | 
contact ball bearing (32) ‘and shims {33) using suitable auxiliary bugh (Fig. 14). If the knuckle is damaged, | 
this must also be pressed out of the deep- “groove er shoulder contact ball bearing taking core not to 


. damage or lose the, shims ay 


ok - 


2.2. 8. Manoeuvre tension lever (35) under-swivel ° a 


lever inan upward direction and remove it(Fig. 75). 


Uahook the’ governor spring (85), from eye Of ten- | 
sion féver and.also from the ete th rocker ee) of 


swivel lever (50). 


a - 


2.2. 9. if an additional cubout mechanism exists 
(Fig. 146), proceed as follows: 
Remove hex. nut (128) complete with spring washer 
(129) as well as cut-out lever (126), spring capsule 
(1.25) and spring (123) taking care not to loose seal. 
ing washer (124)... ‘ 

If a cut-out lever with bridge bracket a 33 or 134) 
is fitted, the closure screw (141) on the other side 
of the governor cover miust also be unscrewed tak- 
ing care that seating ' ring (132) is not lost. It is best 
to leave thé small setting plate (136), if undam- 
aged on cut-out lever (133). 


“Fig. 14) Auxiliary bush to be made on site 


be unscrewed, To do this lock nut (a. must be’ 
released. 


if necessary, screw. opt beoring bush (116). 


2 


woof oy 


2.2. 10. if swivel lever (50) “sto be removdd ‘Pro-, 
ceed as follows: Cs fs . | 


Unscrew hex. screw (70) ond remove together with 
.spring washer (71) from controf leved (69). Remove : 
seating washer {61}, washer (62) and-ary shims (63) 
that maybe fitted compensating washer (62). Care- 
fully clamp governor cover in vise. Remove “Benz: 
‘ing™.circhips (58}-with’ screwdriver (Fig. 18) using 
suitable protection pad on cover jaint fave te: coyord 
damage of the face. 


- Prior fo removing. the lever. (i129) tagether: 
with spindle (117). Fig. 12), the-stop. screw (41).must- 


Press swivel lever to ore side,so that bearing bush 
(55) can slide out of governor: cover (Fig. 19); it 
_can then be removed. together with seal (57) ond . 

sealing cop, (59). . 


- poe Ss 


Fig. 19 Removing the bearing bushes * . . 


Move swivel lever in opposite direction thus also 
permitting removal Jof the second bearing bush. 


The swivel. lever con then be manoeuvred out of . 


W3P 2441S 
the two pane bores (Fig. 20). - 


y 


“ 


om 
ifr neceeceny.c ‘unscrew’ ‘adjustment : screw (53) from 
swivel” lever. If rocker ie a exchanging, 
press out pin (54). 


Fig. 20 Removing the swivel lever 
2.3. “Opegation sequence © eae 

- for EP/RSUV governors (see fold-in illustration ‘on, 

\ 


— . } 


_tear cover of publication). 


vn 
is 
a ie Ne 
: ? : 
and 
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M 


2 ‘ A 
: t 
ee, ee 7) 
\ Poinfs 1 tod ‘and 7 to 10 of Section 8 diso only” 
\ for dismaniling these governorss x 
: \ - ‘ - _ Fig. 21 EP/RSUV governor with cover removed 
\ a 2° en ee i 3 
eth * = : : arn 
\ oe & ot. Ns “ 
ae ey 
4, Les 
a , +, F 
_ 1 - 
a. eo; 


© 


Seer felnoves governor cover + (30) ikig: 2) and 
flyweight assembly (1) from governor shaft ['70) . 
iFig. 22} proceed as follows: 


3 


weg 


” Fig. 22. Flyweight assembly removed 


an 


2.3. 1. Unscrew the three fixing screws (169} on 
bearing cover (168) of governor shaft (170).remov- 
ing the screws togethér with spring washers {1 69 a) 
and ony plain washers if fitted. 


+ 


oe oo 


2.3. 2. Unscrew ring nut (165) 5) holding drive gear. 


_is prevented by the governor, shaft. 


(161) using pin wrench EF 8 101 E, preventing rota-_ 
tion by applying wrench EFEP 119 to the coupling. 
on the opposite side of the pump comshaft(Fig 2 
Remove spring washer (166). *- ; 


2.3. 3. Screw extractor EF 8207 into-position ond 
release drive gear (161) from camshaft taper,(Fig. 
24). The complete removal of the gear, at this stage 


9 


i 
x 
P) 
” } 


2.3. 4. Withdrow governor shoft (170) complete: 
with bearing cover (168) and deep-grooye fadiol - 


type ball bearing (171) from governor housing. For 


this purpose screw a hex. nut (see arrow) gn the 
threaded end of governor shaft, place the 
of a conventional extractor behind this nut’ Whilst 
supporting the. extractor on a cranked steel strip 


{see orrow) placed across the housing joint face” 
(Fig. 25). The cranked steet strip must be made in 


the workshop. 


10 


| 
a 
bo 


claws 


Fig. 25 Extracting the governor shaft complete with beor- 
. ing cover ond drive geor 


e 


Fig. 26 Dismaniled governor shaft with dsive gear and 
bearing cover 


t 


¢ . . 
During extraction of the governor shaft (170), the . 
drive gear ( (161) is simultaneously removed from. 
the camshaft (Fig. 26). Remove washer (175) from | 
ball bearing recess. 
’ “Y 


Remove Woodruff key (5) from the pump, comshatt, 


os ee 


Oe 


Shoulder contoc! , \ eon, \. 


Peat boll bearing (172) * ° o 


- pr 235 governor shaft from bear- 
ing cover.(168) (Fig. 27). Draw. 
deep-groove “ball bearing (171) 


my Circlip (174) ' 


4 Gear wheel (170) 


* Deep: “groove 
- radial type boll 
“bearing (171) 


from governor shaft and ‘re- 


move circlip (174). 1f necessary, 


remove inner circlip (173) from’ 
bear|ng ‘cayer, using suitable © 


circlip: pliers, and press out 
shoulder contact bearing (172). _. 


wot 13. 5: ithe gear on gover. 
noc shaft’ (170) is darnaged it 
ral mist be ‘removed. ‘To ‘do this’ 


al, remove circlip (164) and lift off washer (163) 
{Fig. 28). Press hub out of gear thus releosing the 
four rubber damping inserts. , 


2.3. 7. The control lever (69) of governors with 
geared step-up gearing is fixed to the bearing 
spigot of swivel lever (50) with clamping screw (70) 
and located by Woodruff key (74). Release clamp- 
ing screw, withdraw lever ond. take out Woodruff 
Key. : 


\ 

2 H 

\ 
2.3. 6. If the rubber damping inserts (162) i in. nthe —_ 
drive geor from the pump camshaft require renew... 


Co VW 


3. Examination and repair 
, So  , 
Qo: ‘ ~ 
. ; j 
Thoroughly wash all dismantled components. Removal of. used sealing compound at joint faces and 
registers between governor cover and governor housing as well « os governor housing ond | injection pumf 
reqvires special attention. : 


To ensure that governor test results fall within acceptable tolerances itis esséntial thot components afe: 
in such condition that they have the dimensions and clearances | given under “Assembly”. Damaged ond 
worn parts, must therefore be renewed. 2 .f. / 


on 
\ 


ay 


pos j .. L . : 
4 i . wos “ . : , : 
we aa : : pov ge cos neas 


3.1. Repairs on EP/RSV governors 7 C 


If rollers, pivot pins and lhyweights in 1 the fiyweight assembly ore worn or of damaged, the complete flywei ht” 
assembly must be replaced since repair or’ refitting of individual components in service ‘cantres, is fot. 


worthwhile due to the extensive tooling: required (see also BMP patV/25).. y ee . 
. . nee K , 


Check whiether lyweight move ve freely nd can take up the positions shown in Fig. 22. v 


Check that Woodruff key (yi is still in Pate condition iif not, eploce — poe 2 


ane 
t 


ing table shows a 2 comparison between the ‘old and. new vessions: ne a i, 

\ . fe 7 , 

.. . oa . cof wy . a > ' 
. 4 L ~ , eo . we . : aot , Y . . eo 


to. 


| New version 9 * 
Ere wees oA 9A 


New version. 


Old Version. aa - oe 
EP/RSV i . os A 1-91. 


EP/RSV..~...A 1-9... 


yt. 
ae 


Flyweight | : on suk " 
assembly (1) =| - bush (34) ° y | assembly(0y 


“Guide . os e 
bush (34) 


po 
Guide }_ 
bush (34) 


- assembly (1) 
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a) EPMB 114P vx] 


PRG S59S1Z ; “eRe «DP 107 


EPMF 37 PRG 62P 1-2 


“PMB 114 P3X 


PRGS9S2Z |EPMF37 PRG 62P2Z cFMB 114 TX PRG 62 PTZ; 


“EPMB Pa “oS 
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—PRGS9P AZ | EPMF 37 PRG 62°32 | EPMB i4Pax 


3.1. 1. Examine guide bush (34) 1 to ascertain the condition ofthe Bearing surface for the flyweight rollers. 
This surface must not be pitted o or runeven: Fit is staat in ony woy itis essentiot thot the bush be renewed. 


if damaged, ‘exch ge-deép- groove radial. -type- Feit of in the cose of GP/ RSUY governors shoul- 
der contact bearing: (32) and also knuckle (31) if-the Spig' are worn. : 


12 


‘ Ws? ed 


so) 


! . 


i * When flyweight is in 
! contact with sleeve (2) 
i g Clearance 0.02...0.6 mm 


Clearance}... 


oa a ge ese Ee als Il Si eiywelghts opened upto - aoe si oe ) 

ie oe ; so at - stop fete on sleeve ie eee ee / 

i em 7 fo me wae ‘ f ae ae 

*': Guide bush travel’ ac haa. Bee Oe ed oe 

"ot leost 11 mm from foce of knviklo to roller - = ee co eee / a 

fe ” ‘Stondord dimegsions for flyweight assembly “Bedi ot ag oes a ms 

: a ‘ ; ie : ee Be op, a 
£6 ; : i ae BR Tees i fae eo iS en.” 

: ce : Z Le a SMS ares he ; 

snes voce ee. Ses 

3. 2: Check whether stop: nose of tension Taver (35), is damaged. bee a ok er ee 

| i fame Fe 

All remaining components should be carefully. examined ond ony parts showing serious wear must bs 
— replaced. Perfect movemeni of these componenis. js essential. because fouling or excess clearances will, = | 


©: 


(only for PRG 32 P1 ond 2Z) 


: Checking dimension 


result in the control rock no longer rBacting smoothly fo governor movements which i in ‘turn will NV untaveur: 
ably influence engine performonce. fe, TEs de dae SF pee 8 


Ree: i Re ig Ce tase oy 


3. ‘Check step screw (41) (full load quontity) for pitting and if necessary regtind ¢ or replace, 3 


ia 
i 


3.1. “4. Check guide lever (36) for condition of slotted Roles which oie as pueaiees for the spigots of knuckle 
(31). These holes must not be avorn nor must the guide lever be twisted. Hee ae 
Bs i . i : : 


3.1. 5. Check’ X wether governing lever (43)'i is in-good cendilioa: The Boitom’p pin, the bearings for the 


guide lever pins and the link: must not be worn. There must be.no excess play between governing lever 
and guide lever for otherwise the pin engaging in als fork (46) may come out of engagement. Side 


play con be reddced by inserting shims where necessary-- 
! ae Bote Ae 
’ i ae a * 
i H ey 13 
! os . 
H - 2 
: ‘ . 
im; i ce 
: 
> 
. 8 oa : ba 
7 : oy See : ‘ ‘ ‘ 
2 ed R - Laem hw 


3.1. 6. If kiuekle fork (46) is’ worn it must be replaced. - . win & = ae a4 : ri 
31.7. The bearing pins of iewiveleter {50), ‘must nat pie excessive play inthe bgena bushes. (55) — 
Renew worn components. If the groove for the “Benzing” circlips (58) in the begring bush i is doriaged, the | 

groove must be made good or ins complete bearing Bush Mags = ; 


er, 


3.1. 8. The rocker (52) 0 on the swivel lever must not be warn Levit must still deme reliably: 50 aint: adiust: 
ing screw (53) engages correctly. If this is not the case, replace” Focker. Bending the rocker to IMnprONe : 
contact with screw is not pecommended: ; re Rk Pes aay 


al e-: su s a - Mt names 


> 


3.1. 9. The tapered hole in the control lever (69) must not be worn. This lever must make. perfékt eontden: ae 
with the swivel lever beating pin. In the case of control levers with clamp s screw and Moodatt ey, the: ae 


latter must be in perfect condition. oe ans oo Seas : 
, . : S a 2 a. i 


3.1. 10. The cut-out lever (126) must have perfect: stop- iBeend and the surfdces of the two ‘stop Pins (1367 


in the governor cover must be in good condition. ~~” . ; i 2 aR Ae 
‘the cut-out 2° - 
must fits f the kore of the cut-out 

lever. ° e ie ay : oe nas . we : Se in oa} ‘ : é eee . 


The drive tenons of spindle (117) must fit without appreciable ploy in the rece sses of the bare of 


3.1. 11. When fitted, the air filter (9) should sk washed i in n petro and J plover out with coipressed air, 


od : he r . ents ie : CSE Os 
Py) Sak Ne es S toh oy Slee 
i : 


ay 


3.2. Repairs on EP/RSUV governors nea & z : ae yes sg “ i 3 


ee 


tion A: mee ke : fig ee : ; a 
3.2. 1. Replace drive gear (1 61) if worn ribadli. : 

7 i q i: 4 Mie : “ iets ; 
3.2. 2. The rubber damping inserts (162) in the drive gear ‘must ae a bao6d fit ‘and still ‘slastie. ordered ss 


or compressed rubber inserts as well as swollen ond thus: ‘excessively soft inserts should be replaced. 
a 


3.2. 3. If gear teeth ore worn, eslace: governor shaft: (170). Unless perfec, replaces ball Bearings mn ne = 
and 172). The Woodruff key ey must be in poried condition. : ae Oe ara 


Thoroughly wash repaired and niew pars. Moving parts should be oiled with a 1 gBod'é gnaine oil | prior rt a 
oeemely, Assembly takes place.in the reverse order to dismantling. instructions. oe ; pteerane 


o 4 ey eg et Sie Gin . Pye ae 
Ni ni 3 We on . + 


4 “ EO tee at i. 


“pave 
.7t 
. 


4.1. Operation sequence on EP/RSV governors ee _ - * 


4.1. 1. Governor housing (8) ae , oe oy a. ‘ J ee 

If governor housing (8) was removed or,has been sslceeee it should be refitted pravistonally and all fix: a 

ing screws tightened securely. Measure projection distance of camshaft‘taper on drive side with measur- _ 

ing bor EFEP 281; this dimension should be 9.5 +0.5 mm (if necessary correct by inserting shims). This”. 
same operation is also necessary when only camshaft, ball bearing, and bearing cover require replace. | 
ment. In this instance, the governor housing (8) remains’ fitfed and the necessary work {establishifig toper 
position ond camshaft end play) ave fakes place, from the drive side of the pump. 


On these governors the following points require, altention i in n.addition to {hose enumerated under Set: ie = 


4 | =o : ae ed 


WSP 24415 


Now fit end play measuring attachment EFEP 225 
(for pumps of size A) or EFEP 226 (for Size B) by 
bolting securely to camshaft taper for which pur- 
pose the camshaft should be locked with a piece 
of wood or plastic block inserted through the feed: 
Rump fitting aperture. During this. measurement, 
the pump camshaft must not be under load ie., the 
roller tappets should be lifted clear. Insert diol 
" indicator EFAW 7 into measuring attachment. 


i 


Exert a steady, axial pull on attachment (Fig. °30) 
whilst setting dtal indicator to "@". Next exert o 
steady axial pressure on attachment and read. off 


value. - : : eee | Ss a ~ Fig. 30 Measuring camshaft end play 


He 


4 ee he a en se 

End play must agree with the-following dimensions:.". ae 
. os \ : ; ; sd a | bees, | 

on chia pumps ‘(shoulder contatt c or ie “groove: ball bearings) no ee . 003. .0.13mm : 
on pumps-with lober roller bear gs” eget Lo pete 0.02. 0.06 mm 


Exception: PES ¢ A..B. S9pH (special shoulder contact bearing) | . ne ss : “002.. + 0.06 mm: a < 


’ 
Yr 


’, oes age 


Biseapig or tension, on the ottochent, must be exérted i in. a precisely axial, jdifection for siherwie ou 


measurements will be oblaing : Tres § 2 Ee 
"alee os hate oe ee 

If excessive ead ploy or no ‘play exists,.the governor: housing must be vemoved ‘nd the ‘camnshatt ithe =. 

drawn. At this stage it is advisable to remove a total shim. thickness of ot least 0. 2mm since measurements va 


can be taken more readily when excess play exists. eee ee Pes ji 


Ay oo nae | * 


+ uf 
a 


Refit camshaft (where possible leave bearings free from: grease ® godine: since 2 gftiase « can inflgenee. éad aa 
ploy measurement) and secure governor-housing using all fiking screws. If the’ governor housing j js. proyi- vo 
sionally secured with hwo screws only this will also. résult-in faulty meosurements.. ‘Meofire> end play,” 
subsequently, if required, inserting shim washers between spacer ringsand ball bearing fi inner race. Always: «! se 
compensate camshaft end pler on the governor aides so that’ Bieea ee ene play’is: Jabtan ed. wit Hous” a 


changing toper position. 


Subsequently oil bearing with ol Ly 10,. cover, joint face am governor. phcuaee. swith fresh eee com- © 
pound (Kk 68 v 1) and fit. Thick sealing rir will agen. lead’ to increased, end play | dnd should there- ‘ 
fore be thinned with inichloce liens: ‘a or Ga ge ine _ & ae 


. 


é 


Tightening torques fos - ae 
: Ge ea eo 
for consecutive No. 11 ‘countersunk sc screw 2° 43, I is kpm 
hex. head:screw - : ‘ . 2.0 kpat® 
for consecutive No. 9. : pump sizeA : 0.8 kpm : 
-  pumpsizeB A s 0.6 kpm 


te 


: - we 
Peen countersunk screws. 


. 2. Flyweight assembly Q) ine es 7 gPe f. 


“we 


Insert Woodruff key (5) into camshaft keyway one pésition Hyyeiah assembly. “Comshat and sigh 
assembly taper must be absolutely clean. . 


Y _ “@ 9 : 
Pence spring washer 7) and s screw ring nut 6 ate ° position using Pin. wrench eft 187, A. Fg ee oe 
o “y “$ ; ‘ = * , 
Tightening torque for sumps of Size. A Gus kgm eee ee : fo 2 Ta ane 
‘ for pumps of SizeB. 7 km BS ot 2. Pe ae i, pow 
x ea i See Roe ie 


a 


_s 4,2? » 
’ eo eal Note fitting . L, : 
7 ‘position bs 
, gel so 
o < oe ‘ 
se 
, a BA 
; y a 
Ma y 


“LZ ty Fig. 3) rining position’ of ‘quadrant lever on governors , 
; : ON ag 7 with cut-out mechanism : 
: ; ee ; Rr , : aan . ees 
Cn ’ ‘ 4 cae : 


£3 Cut. out mechanism ad ee: ge! : , ass ee 
if the governor is equipped wih a cut: -out gaechénism, this is is now v fitted as follows: 


The ppsition of the governing ieuee and thus also the pesian < of: the quadrant leyer (118) depend on nthe ao 

fitting Position of the governor: = oe, _ a ee 
If the governor is to be fitted to the other side of 
the pump, the levér’(118) must also be reversed to 

“ensure correct fitting position (Fig. 31). For this | 
purpose remove rivet head (122), rivet, retaining © 
pad (121), springs (120) ond spring follower (J19) 
“when spindle (117) can be reversed. A new rivet 
must be used on re- assembly. ae ae 

’ , a ' ae 

Insert the complete assembly (117 and-118) into 
guide bush (116) having thoroughly greased 7 
with grease Ft 1-v 8 (Fig. 32). Place sealing ring 
(124) correctly into bearing bush jor else, this will 
otherwise’ bind later, théroughly" grease hooked 
spring (123) with grease Ft 1 v 8 and place spring 
capsule (125) in its position in the governor hous- 


ing. . 


ia 


Fig. 32 Fitting cut-out mechanism spindle 


16 


w 


Insert the end of the hooked spring projecting 
from the spring capsule, into the hole providedfor 
this purpose in the cut-out lever (126) (Fig. 33) o 

only at this stage allow the spindle (117) drive, 
tenons to engage in the cut-out lever (Fig. 34). 


Secure cut-out lever with hex. head screw (128) 
and spring washer (129)... _- 
If a bridge-type cut-out lever is fitted, thgeaded 
bush (13) hds to be screwed into the opposite side 
of the governor cover in lieu of closure plug (98). 
The bridge (135) is then secured with plug (141). 
Do not forget sealing ting (132) in threaded bush 
(131), 


Plug (141) simulioneously serves as an oil level 
_ plug. 


Check cut-out lever-for ease of movement. 


» 


4.1. 4. Full-load stop (41) 


At this stage temporally screw stop screw (4d) i into 
governor cover (Fig. 35) until it engages with Tock 
nut (42). ‘, 


~ 


4.1. 5. Swivel lever (50). 


If rocker (52) on the swivel lever was renewed, it 
-must. be secured with the aid of pin (54). At this 
stage provisionally inseft adjusting screw (53). 


Insert swivel lever bearing spigots into the two 
governor-cover bearing bores so thot the groove 
in the lever is uppermost. Insert the two bearing 
bushes (55) with sealing rings (57), from the outside, 
into the governor cover, sliding them over the 
swivel lever bearing spigots (bearing bush with 
sealing cap (59) on the side opposite to the control 


lavar) 
1eVvSi Ie 


{ 
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a Pe De a : ve : at foe 
Fig. 39 Insert end QJ nooked Spring into cul-oLT lever hole 


- 


Fig. 34 Insert spindle drive tenons into tenon recesses in 


cut-ouf lever 
4 
A) 


Inserting the s 


Using the two assembly aid bushes (sketch 36) 
firmly press bearing bushes into position so that 


/ ! 
Fig 36 Assembly aid bush for pressing beoring bushes 
into governor cover. . .. 
Fig. 37 Pressing bearing bushes into final position using the grooyes for circlips (58) become accessible 
assembly aie ousnes . (Fig. 37). At this stage snap circlips into Position 
(Fig. 38). . oo. f 


If the swivel lever has excess end play this con be 
reduced by insertfhg spacer shims between bear- 
ing bush and bearing spigot. - 


4.1. 6. Control lever (69) 


Insert bearing bush (55) and sealing ring (61), place 
washer (62) into position and fit cantrol lever. If 
pressure on the sealing ring’proves inadequate, , 
insert compensafing shims (63) to suit. 


7 
Fig. 38 Snapping circlips into Position 


% 


Securely lock contro! lever with hex. head screw (70) and spring-washer (71), Check, ease of, movement of 
‘swivel lever by moving control lever backwards and forwards (Fig. 39). : 
fa 


‘a cr 
2 Jove 


‘7, Guide bush (34): 


‘ 
ju 


Prior to fitting the guide bush, check fitting dimension for knuckle (31). 


insert deep-groove radial type ball bearing (32) into guide ‘bush (34) (note sliding fit BMP 211721). Place’ 
guide bush on rollers (4/1) of flyweights (1) (flyweights in rest position) and measure with the aid of adepth . 
gauge the distance from the face of the deep-groove ball bearing i inner race to the contact face’of the’ - 
housing cover (Fig. 40). Now select the correct thickness of shimwashers (33) to give the following d dimen- 
sions, 


15 forEP/RSV..A- * Governor - . 

19 ot FAL AandA..B Oo. t ay 

3 - o B../.. ae 

10.5$ +02mm B..A..ondB..8.) 4... | 

19 . M../.. . eo ve 

19 oy M..A..andM..B.. 0000 er * 

19 how PL ee . 
See ” (See Fig. 41) 


WP 44/5 


Fig. 40 Checking fitting dimension of knuckle 


> 


Fig. 39 Checking swivel lever for cose of movement 


x 
Place these shim washers on. the shank of knuckle (31) and press deep-groove radial type ball bearing 
pressure on inggr race). Again slide deep-groove ball bearing and knuckle'into guide 
; . rae 


into position (exert 
bush. a, 


eo: 


ao 


SNES 


8 . 


2m 
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i 
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+ 


Sig YELLE a= 
| a \\ 7 oe 
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| . , y : . ; , * 

H ; e Setting dimensions, a 


! 


4.1. 8. Guide lever (36) 

‘Insert knuckle (31) complete with guide bush into 
the slotted holes at the lower end of the guide 
lever. ‘ 


Insert guide lever with governing lever (43) and 
link (48) into governor cover in such a manner that 

it can be pushed under the swivel lever frombelow -- 
(Fig. 42}: Now insert governing lever pivot into 
knuckle fork (46). On goverfors-with cut-out lever, «» 
adjust this lever so that the governing lever pivot, 
can be engaged in the arate of quadrant lever 
(118). 


Insert lever spindle (37) into governor cover.only. . , 
__ sufficiently far to provisionally hold one leg of the 
page lever (Fig. 43). ; 


Hook starting spring (86) into eye of governing 


lever, : 7 a 
: 48 


Fig. 42 


Inserting the guide lever 


Attention! ; : 
On EP/RSV governors of Size B hook starting 
spring into eye under the link fastening. 5 


By a 

4.1. 9. Tension lever (35) - 
Provisionally screw spring capsule (39) into tension. 
lever and secure with lock nut (40). Engage gover: 
nor spring (85) in tension lever ond rocker (52). * 
Now manoeuvre tension lever from above under “8 
the swivel lever into the govesnor cover (Fig. 44) 


so that the stop nose reaches a'position behind the a 
full-load stop screw (41). 1 


Now feed lever spindle (37) thépugh holes in both 
guide and tension levers, tightening both plugs (38) 
securely. i 


\ 


4.1. 10. Govemon cover (30) 


~ Cover joint face of ‘governor cover with sealing 
compound Kk 68 v land offer up close to gover- 
nor housing. Hook starting spring (86) into eye (21) 
in governor housing (see also Fig. 7). Connect pivot 
link (48) with injection pump control rack securing 
with leaf spring (on certain governors this connec- 
tion is made with washer and split pin (49) isee 


» 


Soe AY Giant cacactee a Nat ; alé 
Fig. 44 Inserting ine tension lever - also F ig. 6). . 
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” 


* 


, - _ iA 


- Place governar cover on governor housing, loosely securing with. cheesehead screw (150) and spring 
washers (152). The control rack should now be checked for ease of movement prior to final tightening of 


load.” Repeat this test several times. Finally, tighten fixing screws, s Tightening torque 0 05. 07 kpm G6- 5, 1 
Ib. f1). 


4.1, . Stop screw (87) 
rrcvisicnelly screw in stop screwyTit lock nut (88) ond cop nut (89). 


4.1. 12. Auxiliary idling spring (93) 


Fit adjusting screw (92) and auxiliary spring. (93) into governar cover, Screw on hex. nut (94), insert sealing 
ring (96) into cap nut (95) and secure. © 


- as “ ee 

4.1. 13. End cover plate (142) oS bec eer 
Place gasket (143) into position, firmly secure cover plate lith hex. headed screw} 44) and spring 3 woshers at 
(145). me : we ee 
4.1. 14. Final operations and leakage test . - a . as foe , = J 


Screw closure plug (17a) into governor hdusing. 


If an air filter (19) is provided, screw it into its adaptor (176), Place sealing, ring (20) ito position and 
screw in air filter. , wo o 

If stop screw (22) was unscrewed, fit it in provisionally and secure with: lock nut (23), From the. Pump 
remove tappet holders and screw injection pump cover into Position. 


Fit feed pump or cover plate to injection pump. oo oy a 


Pour in fresh lubricating oil (Ol 1 v 10) via covered oiler (97) until oil runs from threaded plug 98 or 14). 


Also fill camshaft chamber of injection pump up to mark on dipstick, with oil (Ol ly 10). 


Fit pump with governor to test banch and adjust. 
: fe mae : woe 
Remove ‘pump from test bench and empty lubricating oil from governor housing. Blow compressed air 
into governor housing at.a pressure of 0.2 atmospheres via covered oiler, having covered all joint faces 
and threaded plugs or connections with Ol 61 v 11 using a brush; in this way leaks can be detected. This 
is of particular importance on governors with o cut-out lever. ‘ 


Having completed setting and leak tests, lead-seal govetnor (Fig. 45). Again check cantrol rack for easy 


movement as described under 4.1. 10. 5 


lead-sealing the governor ' Fig. 46 Fitting rubber damper inserts 


4.2. Additional operations on TEE/RSUN governors . : 


Operations 1, and 3 to 14 as given in Section A also apaly to governors with step-up gearing. 


After fitting the governor housing Bescend 3 in accordance with the following instructions: 
; | nN | | Aes 
4.2. 1. Governor shaft (170) and bearing cover. (168) re \ 


Brees deep-groove ball bearing (171) onto governor shaft (170). Snap sree into groove in governor 
shaft groove. ey o- 


Press shoulder contact bearing (172) intbearing cover (168) wide face of outer race 210 register shoulder}. 
and secure with internal circlip (173). Now press : governor shaft into inner race of shoulder contact Ppearing: 
; whilst supporting the latter with a suitable piece of bulma: 


4.2. 2. Drive gear (16) 


a 


Insert rubber dampers (162) using | ‘0 small siagairuel to assist ‘if Nekessony (Fig. 46). Place washer r (163 
into position and secure circlip (164) using suitable pliers. - °° '4 


cas 


te sd 
4.2. 3. Fit governor shaft and drive gear = 


Insert Woodruff key (5) into injection pump camshaft.-The key must be a tight fit 7 its gio 


Push drive gear onto taper but Only so that it just engages with the Woodruff key (Fig. 47). tieert washer 
(175) into the register for the governor shaft (170) deep- “groove ball bearing 7). ‘ 


Insert governor shoft (beahingdhes sliding fit) (Fig. 48) This should J auhaneSul: slide the drive gear onto 
the camshaft beper. 


ee 
2 es 


Assemble hub and drive gear ring. eo ‘ #5 6.2 Pgh Gas . | 


ig. 47 Fitting the drive geor 
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Secure bering cover with hex. héaded screws] 69), spring rg wasps and plain washers. 


Place spring washer (166) on camshoft taner lightning ring ‘nut (165) with pin wrench EF 8101:E whilst 


rt wewr la veils $ . 
preventing rotation with Wrench EFEP 19 opplied to coupling © on © posite end of camshaft. Tightening 
torque 8. 5. . 10 kpm (61-72. Ibft. _ Ly _ wo 


¥ 


42. 4, ripweight assembly (PRG component) (1). 7 SS - e 
: le . : : . tat 


Place spacer ring (176) on governor shaft. < : — a , J 


Insert Woodruff key (167) into governor shaft keyway and fit Flyweight ossembly. Governor shaft and 
Hhyweight assembly tapers must be absolutely clean. . i 


Fit spring washer (7) and tighter ring nut (6) with pin wrench EFEP 187 A preventing’ ve with wrench 
EFEP 119. Tightening, torque, 6 . .7 kpm (43-51 lbh. . 


4.2. 5. Guidé bush (4) co Ne A 


“SN 


os 


EP/RSUV . 8 governors latterly incorporate a double shoulder contact bearing (32). This bearing « must be 
pressed in bn assembly withat least 80 kg (175 lb. ) pressure ond must be positioned so that the ball filling 
groove comes ‘into contact with the register shoulder. 


The fitting dimension on these governors is- 18. 5£0.2 mm (se6 also Section IV A, 7). 
Should an old single-row ongular contact bearing still be found, this should be’ replaced by the new 
double-row bearing NKL 36/10 Z. At the same Hime, o new guide push EPMB 114 P 3 X and new knuckle .. 
EPGK 32P3X mustalso be fitted. —* — aA re 
S, y : 


4.3. "A" modification on governors EP/RSV... ~ A.A, EP/RSV,, ~ ..B...A and EP/RSUV., - ..B...A 


The designations of components used in the “A” versions can be found in the illustrations agd number 
codes given in the illustratian sheets appropriate to the given governor. They oppear at the end of the. 
instruction booklet or the spare ports lists. ; 


The “A” modification features the following characteristics: . oe a 


1. Deep-hole governor housing with radial sealing ring for camshaft sealing: with air flier Item 10-26 
(EP/RSV), Item 30-41 (EP/RSUYV). ~, 


-2. Two additional screws for fixing to pump housing: cheesehead screws in lieu of countersunk s ‘screws, 
Items 14, 15 (EP/RSV), Items 34, 35 (EP/RSUV). 


3. Longer link between governing lever and control rack. Item 49 (cP /RSM), Item 71 (EP/RSUV). 
4. Hub of flyweight assembly longer and ‘stepped on face. Item 1 (EP/RSV and EP/RSUV), 


5. Dotble-row shoulder contact bearing in guide bush (governor sleeve). Item 31, 33 (eres, Items 52, . 
54 (EP/RSUV}. 


4 


6. Transmission of centrifugal forces-to guide bush via sliding tenons fomerty rollers). Fig. 1 (P/Rst 
and EP/RSUV). 


= 


7. Tension lever with truncated stop nose. tem 34 (EP/RSV). 
8. Control plunger knuckle pressed into guide lever. Item 35 (EP/RSV), Item 56 (EP/RSUV). 


9. Closed bearing bores in guide lever for pressed-i -in control plunger knuckle (formerly knuckle with 
turned and milled plunger and positioned in guide lever by ‘slot). Item 35 (EP/RSV}, Item 56 


as between governor cover and end cover plate. |tem 16, 129 (EP/RSV), Item 36, 139 (EP/RSUV). - 


11. Dipstick in end cover plate; cover plate : “ecured with four screws. Items 116, 115 (EP/RSV), Items. 127, 
125 (EP/RSUV). 


12. Lower bearing of governing levérus well] for knuckle fork and for cut-out lever is fitted with a slider. 
Items 44-46 (EP/RSV), Items 66-68 (EP/RSUYV). 


The earliest governors in “A” version (but not on EP/RSUY. 3. A. 7 still incorporate single row shoulder 
contact bearings WKL 1 $1 Z. For these are required for compensation: oe 


1 Washer — WMS 25 P. 117 X . 
1 Washer ; “EPMS 109 P 1X - 

1 Circlip . ~NMR35/3X 0. bel, 
1 Ring WMR 20 P 15 X , 
Compensating shims as required WMS 2040/11...13X, ..P31X 


If the single row shoulder,contact bearing is damaged, it should be replaced by pressing the double row 
bearing WKL 3P 1 Z and guide bush EPMB 114P.3 X (NKL 42/10 Z can be used up). This then eliminates 
all the-washers and rings mentioned above with exception of the compensating shims as required (see 
Fig. 49, Page 25). ae . a 


The following new fitting dimensions (measured with flyweights at inner = : rest position) apply to aN ver- 
sions: ; 


EP/RSV-.A..A.. 19 £0.2mm 
EP/RSV..B..A.. 10.5 + 0.2mm 7 . 
EP/RSUV ..B..A.. 18.5 + 0.2mm (unchonged) 4 


turned and mille d plunge: posi vide by ‘slo Ifem 56 : 
(EP/RSUV). Co ye 
10. Gaskets between pump housing and governor housing, governor housing and governor cover as wel ; 


Position de la jauge pour “ 
le montage du régulateur . Manchon Roulem 
Vis de fixation - de réglage . @ cont 
supplémentaire ~ EPMB 114P3X NKL 
Coté de la pompe Il a. 


Coté de la pompe | 


Vis @ téte 2 oe 7, On <e 
cylindrique 


_ Arbre'a 
cames 


Nae 


Anneau d'étanchéité 


ANNA 
iS 


. Joint ee Y 
EPMB114P 4X : fermeture ; d'étanchéité an 
aes KLTS1Z _ Joint 
N i ce ibe : | eetanc 
i YY m bam : -- Moyen Carter du, régulateu 
KAY Li 24 NMR 35/3 X a 
. \ NEE Be Masselotte. ’ 
fk Follee 7 | EPMSTO9P1X 0 
Aid NT AY oo, 2 tel a 
4 a WMR 20 P15 X 
ve WMS 2040/11... 13X et...P31X 


GSS 


Axe du levier de réglage pour les 
régulateurs sans levier d'arrét 


\ 


ulement 4 billes _ a - 
contact oblique - Bes rae Levier de pee Ob 
KL 42/10X —Levierderéglage 85s, 


Levier de guidage ~ 
Axe de réglage . 


re) fermeture © 
a 
ia 


aud ao \ 


“ Nez ie ae 7 ae Yes ' : 
| 4 butée 2 ee re 
Axe du levier de réglage-pour les 
Couvercle du réguloteuys avec dispositif d'arrét 
héité régulateur OAs ae a / | 
oa ' Butée pleine charge: . a ae te ee ee 


Ax xe Joint d' étonchéite 


& 


1S) 
ce) 
QQ) 


a, ae 


Vise 


a ee 
Socket cee 


.  Pinwrench 
Extractor 
Extractor 


Tappet holder 
(for Size A) 


Tappet holder 
(for Size B) 


Toppet holder 


Size A) “ 


Pin wrench 


Extractor 


Measuring bar 
\ 


Dial indicator 
(make on site) 


(make on site) 


Tool 


1 Auxiliary bush - 


(fof high-speed pump 


End-play measuring 
~ attachment (for Size A) 


End-play measuring 
attachment (for Size B) 


2 Assembly aid bushes 


5. Special tools and fixtures 


Angle clamping bracket 


o 


Former 


designation 


EF 8 498 


EF 8 498/30 


EFEP 202 


 EFEP 187A - 


EFEP.8 449 
EFEP 8 132. 


EFEP 311”. - 
rs 
c 
EFEP 314 
[ 


EFEP 205. 


EFS 101E 


EF 8 207 
EFEP-281 


EFEP 225 


EFEP 226 


EFAW 7 


Page 7, 


Fig. 14 


Page 18, 
Fig. 36 


? , 


Order No. . | oa 


0 681 240 048 


1 688 010 002 


1.687 950013 


1 687 950 012 


¢ 1.680 363 001 | 


0 681 342002 | 


1 682 027 001 


1 682 027 002 


1 684 682 003 


1 687 950025 ’ 


0 68) 342004 


@, 
o 


1 685 439 508 


0.681 440011 


Wey 


0 681 440 012 


1 687 233 011. 


a 


for pressing beating bushes into 


Ve med 
/ Mtilizotion 


( 


| for clamping pump — 


for clamping PES pump of 
in coniincetion with EFEP 8498 


-for tightening and adjusting spring 


copsule ger 
for slackening and ablenna, 
flyweight assembly ring nut 


for extracting flyweight assembly °°, : 


for holding tappets in upper clear. ~~ 


position when fitting governor housing 


for ibstening ring nut on drive gear 
ef EP/ RSUV governors: 

for withdrawing drive,gear, one ee Ce 
EP/ RSUV governors ‘he eee 


(i measuring projection dimension 
on caine ae 


for oon camshaft end-play 
othe OS 


ca 


forase with EFEP 225 and EFEP 226 


for pressing ball bearing out of 
guide bush , 


governor cover 
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1. Introduction’ , 


7 


1.1 Design and operation 


See publication VDT-I-403/2 En. 
Oné must be tamiliar with this publication before repairs cen be 
camed out correctly. 

The operation of the control linkage for both ADA and ALOA is 

me identical. a 


. 


1.2 The position numbers occurring In the text, refer to the 
sectional drawing on Page 12 (fold-out) 


3. Dismantiing the governor < 


. Y . : : oo - Mount the tvelLinjection pump together with the governor on the _ 
. . “lest bench, using the clamping suppon KDEP 2919 and the | 
~_ appropriate clampina device. - 


2 , ; ” . 
~" -": Remove the cover (80) and the pneumatic shutoff sevice together 


. a , : oan an with its gasket, Cottect any fuel which escapes. , 
~ _ Unscrew the govemor tastening screws (75) and the edwusting 
so co : le shaft (48). 
. . - ; o an , ; fo 
® : 
‘ t 
« 
. ! 
. + . ° 1 
' 2 © 
a. ~ ° yo 
, “y . > 
. & . ’ 
. . : - 
P.Tools fee , 
Designation Part No. _ Application oO to 
Slamping support _ KDEP 209 For clamping the | the fuel- “injection 
pump and the governor 
lamping fixtures KOEP 1067. ss For pumps with cradie 
‘ mounting : 
Support clamp KDEP 2963 For pumps with ttange 
mounting oO . 
EFEP 157/6 PES with 3-hole flange 
1685 720018 a 
oa ~ 
EFEP 157/4 PES with 4-hole flange ; - :  - “ 
1685 720017 ey ; Lo {Ee 
3) . : 7) . ?° ond . 
EFEP 29/0/3 Pilot dia 68 mm a . ; 5  , : 
; 1 680 202 005 a, : ; ; , 
inwrench |  KDEP 1062 9 Fortock nut (Pos. 63) 
ocket wrench KDEP 1063 For stop (Pos. 70) and for os 
locking 
in wrench KDEP 1064 For spring retainer (30) and eo. : . 
for locking ; ~ . 
” : — . Pull the governor housing back somewhat. 
atting device * KDEP 1061 For sliding-sleeve (72) - A a . : 
- calibration . - ‘Disconnect the holding spring trom the stud in the fulcrum lever (6). 
ial indicator EFAW 7 . 8For setting device, ettective Put the fulcrumever stud out of the control rod. 7 
1687 233011 measuring range 10 mm, . Ud : - es 
. graduations 1/100 mm . Remove the governor. oo ae 
easuring tool KDEP 1070 For measuring'the pin-projection “unscrew the lock nut (63) using the pin wrench KDEP- 1062. 
dimension . 
“a : Remave the ftyweight cartier (64) together with the casing (58). 
lolding device KDEP 1074 . For compressing th the spring (132) - Been upport dis Fan heen - , 
ial indicator 1687 233012 For measuring pin-projection injection pump) from the camshaft 


dimension - . : . 


ocking paste Type CW : . a 
octite) Commercially 
available 


Note: 

Take care of the shims (141) and (133). 

If one of these shims is lost, this will result in the staal ad deienen 
of the aneroid box being changed. The compression spnng cannot 
-08 ra-measured and calibrated 


“Pull off the shims (141) and (133), and the compression spring (132) 
trom the stud. 


Remexs the stop cover (52) and the gasket. 


dsieuss the tension on ‘tne extension sRgING 149 ~ governor spring) 
by unscrewing adjusting screw (2B). 


nA 


Move the tensioning lever (26) up against the retaining bracket (15), 
if necessary lift up ihe sliding sleeve. : 


: Unhook the extension spring from tig tensioning lever. 


Pull, the adjusting shatt (aa) out of the housing. while at the same 
2 time unhoolomg the extension spring ; 


 Remave the adjusting derew (28). Using the socket wrench, 
unscrew the stop ey : 


we ~ 

a _ ‘ y a ans S : ne ‘ 
Dismantie the fiyweight assembly: . 7 j a 2 
Fit a coupling hall to the pump. elon the pump vertically in a vise es : 
using the coupling half. : i : a 
Aemporarity fit the flyweight assembly to the camshaft. ae ; * & ia on ee Sas . > 
Remove the hexagon screws (68) and the holding bracket (67). « 6.3 : as q ae 
Lift off the tlyweights (6S) together with the pivot Ca (66) and the ; ee ee w 
shims (84, 69). Te : - > é % ont Bo : ; 


~ * ~ 
Remove the lock nut (63). Pott 7 es st 3 
z : : : 
Remove the flyweight carner (64), the casing (Sah and the driver Me ’ y : a) * 
disc (61) trom the camshatt. ; a : 


Using protective jaws, clamp the governor in a vise. . , Using the pin wrench KDEP 1064, remove the spring retainer (30 
Loosen the anion nut (52/2) on the aneroid box (147). , Push the tensioning lever as far as it will goin the direction of 
, . . governor housing. : nes 


The ne nege mit oP) nace hee ay ‘Remove the sliding sleeve (72), the needle-roller bear 3). and 
Pull the aneroid box (147) upwards and away from the stad of the ‘the driver dise (74). : yo 


governor link (120). : 


Remove the shims (148). Pe > = : ay 


Push the holding device KDEP 1074 onto the-stud. 


During the following working step, lightly press against the locking 
washer with a finger in order to prevent it springing off 


Lightly press on the holding device from above. Press out the =... -- 
locking washer with a screwdriver. 4 cs e 
s ms ai 7 4 2 . : 
: 4 


W-420/900 
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\ 


\ 


\ 
\ 


b 
. ? 
eat the screw plug (36) lightly (approx. 120°C), taking car@ not to Remove the lock washers (25), the spacer (24), and the plain 
mamage the aluminum housing. and screw it out. Pull out the, washers (23)... ~ _ : 
Bab eanng bolt (34) together with the relainer (35) (Fig. 6) oo . Ma . 
; . Quring the next wortong stop be ure that the aamping rings (14) , 
emove the tensioning lever ahd the shim (33). * and the shim (9) aré not lost or damaged. a 
meePush out the leaf spring (32) ; 3 ,Pult the contro! tever (8) out of the housing. 24 Ae . vo oo 
emove the hexagon nut (43) together with the spring washer (47). - Pull the clamping rings (14) ‘and the driver (13) ott of the contr . . , 
, o . “> fever (8) one after the other. - : Re, oa 
uit the fulltoad stop (46) into the housing and. then remove it. : “ lee 
. Remove doth screw plugs (7). Remove the swivel fever (D togethe: 
- with the fulcrum lever 6) and the Wnkage I lever (39) fromthe” ” 
‘ oo housing: . - . . 
Turn.the bar on the swivel lever arid putt otf the utcrum lever. 
oo a 
os io . 
“—  $ | vee 
. | a . abe 
* 7 } , 4 a . 
: Jf a“ 
. ‘ 7 a ‘ 
. ye is : 
. “ .t £6 4 
Op kes : - 
938 ~ ra 
A: 2 eo < 
48 . a 
‘ Neodee o. i] > 
ON fo ‘ 
Mi pth SS ate 
i axeees 


x 


emove the control lever (8): Remove the governor tink (120) 
elease the hexagon nut (21) and screw out the adjusting screw (81) Remove the cap nut (139) and the flat seal ang (138). Push the . 
ulldoad stop) . 9 , locking washer (J34) off of the guide pin, and pull the governor link 

. - together with the guide pin out of the tube fitting (135). Screwout ° 
emove the hexagon nut (43) together with tne springJock washer the tube fitting (135). 

m3) and the plain washer (41), , a . + 


Remove the screw plug (136). uO : ; — 
emove the clamp screw (40) from the contro! lever (8), If vot : : 
ecessary loosen the screw by means pf light hammer blows. : 7 


2.1 Checking the individual panel weer ‘ 

Clean all the perts. . ee x 

Répiace any parts that have become worn or damaged 

As @ basic principle. NEW gaskets, NEW seat rings (10). and NEW 


ps nubber mules (60) must be fitted after any ear work has been 


carned out. « 


n 
o 


4. Reassembie the : governs. 


‘& 4 | Resssemble the flyweight eetemty: an 


Lay the driver disc (61) on the ativer (89). Press the lightly oiled : 
rubber butter (60) ia by hand. install this sub-assembly inthe... 
(yweaght carrier (64). : 


° 
« 


2 


Lay the lock nut (63) on the dnver. 
Place the flyweights (65) in the flyweight cane (64), together with 
pivot pin (66). and shims (64) on both sides. : 


. Using a feeler gauge, measure ‘the axial clearance ot the Myweights. 
Set the clearance to 0.1 .. 0.2 mm using shims (69) 


The shims are to be fitted on the Opposite side to the fyweight arm. 


With the aid of clamping t bracket (67) and NEW hexaggn screws. 
‘ semporenly fit the ftywerghts (68). 


“Remove the Ryweight sient vous J 


Y, as 


clang the injection pump verticaily 


Stide the pre-ageembied ‘Hywesght iaieney onta the cam: 
Tighten thé hexagon screws (68) witha enue of10_.12 N 
(1.0. U2 kgtm). # 1 


Slide the support pieca.(7) (hole da 25mm - 2 satin 
pump), the support disc (57). {hole cha. 20 mm), the casing ( 
and the pre: nies eas fywe ht assembly onto the camsha 


i Tightensthe lock nut /63) Gung pin wrench KDEP 1062. 2 Tatler ng 


‘torque 100". NONM 100... 1 Ghat. 


. 4 ‘ 


. 
i 
.) 
t 
f 


3 


4 


Sliding-sieeve calibratipn: 
Calibrate ‘the setting device KDEP 1061 against a standard gauge 


G ” measure. 3 


Pre-tension the dial indigstor to a reading of Smm ‘ang sat it to “0° 
Dial-indicator graduations: 12100 mm. 


Using grease, stick the ‘support disc (92), the needle-roller = 
beanng (73). and the driver disc (74) onto the sliding sleeve (72). 


Place the sliding sleeve onto ‘the camshaft ang ee down on nine 
shaft. 


- 420/100 
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Insert the cahbrated setting device into the “eye” of the sliding . Fit the guide pin into. tt tube fitting (135). 
sleeve and boll it in place ’ 
‘ Fit the tock washer ase) : 

Using dnve plates of vanous thicknesses (74). set deviation to : 
°0°+01mm co, me screw plug (138): just be located in the recess of the goveror- 

. : 7 link ternpiate (arrow). . 
Remove the setting device KDER 106), sliding sleeve (72). drive =~ I | . 
dsc(s) (74), neadie-roller beanng (73). and the support disc (92). : Fit the flat seal ring 1138) and the cap nut (139). 


Fit the governor perts in the housing: - ° Tighten the cap nu wath 8 torque of 6... 8Nm (0.6... 0.8 kgf.m). 


Clamp the governor housing in 8 vie, Using protective jaws Hf Gerew-in the fillist rhea strews (126) together with the spring lock 
necessary : . washers (53). | j 
, Tighten the fillist¢r-head screws with a torque of 4.5m , 

: . a 4.05 kgf. m) : 


14 


uide the stud of the governor link (120), into the stop cover (52). Attach the tulcrun\ lover (6) to the swivel lever (2) and secure it : 
lide compression spang (132) and shims (141) (133). tn that order, jwith the bar. 
nto the governorink stud . 


. ! Thoroughly degreasa the screw plugs (7) (bearing screws for ‘the 
ress the compression spring and shims down by hand. At the same j swivel lever) and Coat thelr threads with Loctite-CVWV. Fit the swivel 
ime, hold the governors link from underneath. Fit the lock washer "| lever in the housing. Screw-in the screw plugs. and tighten witha 
134). ind { torque of 20.. . 25. Nm (2.0...25 kgf.m) : . 

Jf : 
itthe tube hitting (135) and the screw plug (136), using new seal '/ Check the swivel lever for ease of movement’ 
ings. Tighten the fithng and the screw plug with a torque of . j i 
. / "Fit new oit saps (10) in the bearing holes of the control lever (8). 


- 8 Nm (06 .. 0.8 kgf.) ‘ 


n the following working step, only th if t ! 
ted. / 


ay the sebl on the governor housing, and fit the govemor link ; 
ogether with the stop cover (52) into the governor housing. 


| ey A) 


Slide a plain washer (9) onto the control lever (8). Fil spacer (24) and Jock washer (25). j i 
During the following working step, pay perticuler attention to the vs The control lever (8) must have noend play at all, it must though. ? 
correct positioning of the linkage lever (39). a Dé easy to rotate. ; 

The pin with the smaiter diameter is located in the governortink a Correct by means of sims (29) \: 


template (120). 
; Jhe ‘driver (13). must be located inthe pin of the swivel lever (2) 
The pin with the larger diameter fits in the fulcrum lever (6) 
= 3 . Secure the linkage lever (39) by means of the ee screw (40) and 
= ; ' é the parts (41), (S3,and (43). - 
‘ pa : 7 The hexagon nut! HAA) must ‘point upwards. 


Fit the tulltoad stop (46) in the threaded bushing (44). 


The follawing order of the working steps applies to control tevers 

which are inserted from the left (seen looking at the governor from F : 

the injection-pump side). : box “The sensing finger (part of the tull4oad stop) now contacts the 
: : i curved track in the driver (13). - o 

Slide the control lever (8) into the left-hand bearing bore of- the ; 


housing. Fit the linkage tever (39). the clamping ring (14), ihe driver = / the tongue of the full4oad stop must fit in the pin in the housing 
(13), and the second Clamping ring (14), in this order, onto the 


control lever. Now push the end of the control lever through the oo ; Hook the leat spring (32) into the tensioning lever (26). The cuned 
bearing bore in the opposite side. of the housing ! ends must point away from the pump. . 


A Jock washer (25) must be inserted between both the linkage lever | 
(39) and the clamping ring (14). as well as between the governor : a 
housing and the clamping neg (14) on the right-hand side of the 2 * 

governor. i 
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Using grease, stick the shim (33) into the governor housing. — Fit the governor to the injection pump: wah 


During the following working step. ensure that the tensioning ~ Center the sliding sleeve (72) to the camshaft by inserting a user- 
lever (26) is located in the retaining bracket (15). fabricated eee pin (see Section 6) through the hole in the ene: 


: < retainer (30). * ‘ 
Fit the tensioning lever (26) in the housing. Slide in the bearing : o 
pin (34) together with the retajner (35) We : Push the isu edge ot the igavernar up against the pump. 
Coat the screw plug (36) with Loctite CW and screw it into place. Note: 

y Before suspending the fulcrum lever (6) in the control lever, the 

Push the tensioning lever (26) as tar as it will go in the direction of inner fulltoad stop (46) must be suspended fom the stud of the 
the governor housing control rod * 
Fit the gliding sleeve (72), together with the support disc (92). - Durlng the following working step, pay padticulat attention to- 
needle-rolier beaning (73). and previously selected drive. plate (74). : ensuring that excessive sideways pressure is not applied to the* 
onto the ball head of the Swieel lever (2). control rod. Otherwise, the control rod will seize. 


= i ~ Suspend the fulcrum lever (6) in the control rod. Clip the holding 
a = ring into place on the fulcrum fever. 


7 


. ¥ f . oo 
Slide the adjusting shall (48) a stight distance into the housing. Now push the govemor tully up. against the Injection-pump housing 
Hook the extension spring (49) inte the groove in the adjusting shaft.» "+ Fit the fastening screws (75) and tighten them with a torque of 

: Pa 5... 7 Nm (0.5 .:. 0.7 kgtm). Screw-in the adjusting shaft (48) and - 
Now push the adjusting shaft (48) all tha way in. * tighten it with & torque of 15... 20 Nm (1.5... 2.0 kgt.m). 
Push the tensioning lever (26) up against: the retting bracket va Fit the cover (80) together with its gasket (79). , 


it necessary, lift up the sliding sleave. ~ : i, i , : 
: . Screw the tastening screws (54) (55), together with retainer 
Hook the extension spring into the fensigaine lever (26) Os. ie into place and lighten with a torque of 4... S5.Nm 
: (0.4 kgim). x 
Temporanly screw the adjustment screws (28), the spring 
retainer (30), and the stop piece (70) into the tensioning tever (26). Mesnure the pin-ptojection dimension: 


Fit the hexagon bolt (19) and the full-load stop (8)):. Clamp the dial indicator 1687 233 012. together with shalt, into the 
measunng toot! KDEP 1070. ° 


Secure the injection pump to the clamping suppor: ‘i \s aoe ee 
. “7 _ Set up the measuring tool on a level surface (suctace plate, 
Using grease, stick the gasnel (76) a a pump housing : : test-bench bed). a 
Pre-tension the dial indicator to about 1 mm and set it to °O; 


4 
Tee eee 


6. Tightening torques 


Item No. Oesignation Nm kgf.m 
7 Screw plug 20... 25 . 20... 25 
4 16 Flat-head screw ta, & 06.. 08 
) Screw plug 28. 28. 30 
43 Hexagon nut for item 40 6 7 . 7 
43 Hexagon nut 7 9 = 
Cy : ¢ . 
45 «Hexagon nut > 20., 23". 20.. 23 
48 Adjusting shaft 16..° 20, ° «18.. 20. 
50, Screwplug 8. 9 08... 08 
54. —Fillister-head screw’ 4. °8 >. 06...05° 
63°". Lock nut - 100... 110 10.0... 11.0 
nn Hexagon screw Me L127 10 12 
7 75 Fillister- head screw 8. .7 05.: 0.7 
a 2 pin-projection dimension. P - 135 ~~. Tube fitting ’ : val 65: 8. 06... 0.8 
1 ‘ és ee Si iy 3 : : 
Insert the shims (148). = ’ 136. Sérew plug oo Ba 8. 06.. 08: 
Set up the measuring Joo), fopeine: with the dial indicator,onthe = = £.- 143...‘ Screw plug 28 80 RS 30: 
shims (148). . ee Sa Ae ee ee er nae 
Read off the pin-projection dimension on the dial indicator ‘and ae ; 2 
compare the reading with the required figures oven in the Test i eg i 
Specifications Sheet. e : on 
‘ ee aA ie : ‘f a: - . # 
Corract by the use of shims (148). "5 : ce 
' = > 
Remove the shims because the first stage of ‘the testing takes place a : rn 
without the aneroid box or - 2 
16. : SO ape ete, ‘ 
Test one adjust the governor in accordance with ViaT-W-420/300 En, : 3 pT SM ag 
Suppl. : : a : ; t eas 
i zs : ao an .. 
. fe a 
R 4 » on SG 
.a &. , ‘i ny % 
4 
: t 
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1. Introduction | a 7 a Se as 


The construction and operation of these governors is: 
described in Motor Vehicle Service pieces tac 
VDT-1-413/1 (4.83). | 


“6 


Introduction | 
Mechanical governors with FBG 


2. Repair wi 


These governors - are dismantled a dgcenbied in accor- 
dance with Repair Instructions VDT-W-420/100 - Ed. 1 - 
up to and ‘including page 4 - (remove flyweight assembly 
- next to Eg: 9). 


¢ o, . 
Note: fs 


To loosen the Petenng screws on the sliding Prange. a 
te must be. sawn ints the screw heads. 


ca 


4 


2.4 Different operations for governors with. FBG 
system hea ck " 


Turn the camshaft oft the injebtion pump until ¥ ae at as e 
Woodruff key groove: “On the camshaft: “al 95n8 with with \ the-Tine._ 
marking on the pump riengee - : Se 


Repair | 
Mechanical governors with FBG 


420/ 0031 " 


ra) 


Slip the assembled flyweight part. nie the camshaft ath 
supporting plate (bore dia. 25 mm , part of the injection 


pump), support disc (57) bore dia. 20 mm,. Apsule (38) | 
with the angle mark toward the: control: rod. 


~ ee 


Repair 
Mechanical governors with FBG 
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u@ 


Tighten the lock nut (Item 63) to the specified tighten- 
# ing torque (100...110 Nm) using pin wrench KDEP 1062.” os 


For the following operations, see Repair Instructions 
’ VDT-W-420/100 -'Ed. 1 - starting on page 5 "Measure 
the sliding sleeve...". ie he 


¢ 
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Contents > 1. Introduction 
Page ; . : This instruction booklet describes the disassembly, a 
1 1. Introduction ‘ pair, and assembly of BOSCH Mechanical Governor 


- RW (V) .. 
1 2. Special Tools Se bs . a 
2 3. Disassembly oA : The construction and operation of these governors are 
; . “described in Technical instruction Publication 
4 4. eo, 
Checking the Parts | NOT-BER 102/1 {gyors 403/1B>). . 
4 5. Assembly . 


10 6. Auxiliary Tools : ae “We recommend that you ‘read the publication before: 
: , ~ oe | carrying out repairs ona governor of the’ type specified 
10 7. Tightening Torques - Ce : i | using this instruction booklet. Q 
. . i oo 7 . ‘ 
. Se - ; ! Some. special tools are required | for the repair work: 
. described here and are listed in Section 2 below. , ; 
; _ The numbers S given in s parentheses if the text refer to. ; 
a . aa ‘parts shown in the sectional views of the governor given - 
_ . : ot mo _on n Page: 8 (fold-out), | 


q 
ae 
} 
} 


|. 2: Special Tools 


Application 


Type 
Designation 
and Part No. 


! Tool 


For mounting the 
firel injection pump 


compiete w ith 
governor 


Mounting device} KDEP 2919 
, (EF 8498 C) 


"Mounting parts | KDEP 1067 | For fuel injection 
Ck, pump with cradle 4p: 
mounting 


For fuel injection 
pump with f lange 
mounting 


KDEP 2963 _ 


. PES.. with 
{1 685 720018 | 3hole flange 


+ > | EREP 17/4: 
11685 720017 | 4hole flange 


4 EFEP 29/0/3 Pilot diameter 
1680 202 005 | 58mm 


KDEP 1062. 


KDEP 1063 


Flange ‘| EFEP 157/6. ~ 


PES .. with 


* Flange 


ye | “2 with ring’ vhs 


eo . j. Pin wrench . For lock nut (63) 


For stop piece (70) 
and for tightening 
lock nuts . 


| “Socket wrench .. 


° 


KDEP 1064 


KDEP 1061 


EFAW7 
1 687 233 011 


For spring retainer 
(30) and for tight- 
ening lock nuts — 


Pin wrench 


For adjusting the 


Published by Robert Bosch GmbH pe Setting device: 
; : sliding sleeve (72). 


Automotive Equipment Division, After-Sales Service 
Department for Technical Publications KH/VOT ; 
0-7 uttgart 1, Postfach 50 . { Diat indicator 


For use with the 
setting device, © 
measurement 

range 10 mm, 
graduations 1/100 mm 


x2 


‘ 
' } 


Queries a comments concerning the contents of this 
publication ace to be addressed to our representative in 
your country. ; 


3. Disassembly 


Fasten the fuel injection pump together with the gover- 
nor to mounting device KDEP 2919 using the proper 
mounting parts (see Section 2, “Special Tools’’ above). 


Remove the two covers (52 and 80), together with their 
gaskets. Collect the oil that flows out. ~ 

: a ae 
Remove the fixing screws (75) holding the @ governor in 
place. 


Pull the governor housing back somewhat. a 
Detach the fulcrum lever (6) from the control rod — to, 

do this, remove the holding spring with pointed pliers. 
Remove the governor. 


v « 


Remove the flyweight assembly -— todo a Po 
unscrew the lock nut (63) usiag pin wrench KOEP 1062. . 
and remove the flyweight carrier (64) together with the 
flyweights (65) and the casing (58). 


Remove the support disc (57) and the support piece - 
(part of ithe fuel injection pump) from the camshaft. 


| we AE Nn. 
ee et : Sake & va 


\ 
\ 


1 
t 


i 
Dismantie the flyweight assembly: 


Clamp t the fuel injection pump vertically ina vise. Set 
the flyweight assembly on the camshaft. Unscrew the 
4 hexagon botts (68) and the clamping jaws {67}. Lift 
off the flyweights (65) together with the pivot pin (66) 
and the shims (84, 69). ° : a 


Remove the tock nut (63), the flyweight carrier (64), 
"and the casing (58) together with the drive plate (61) 
from the camshaft. 


Remove the sliding sleeve (72), the needle roller oe 


Pull out the bearing bolt (34) together with the/re- 
‘tainer (35) and remove the tensioning lever t her 


e Rergove the swivel lever by together with the fulcrum 
: lever (6) — to-do this, unécrew both of the screw 

plugs (7). Turn the bar at the swivel lever and pull the ase. 2 
\ fulcrum lever off. i; ; “6 


W-420/100 


Clamp the governor ina vise using protective jaws. 


Release the tension on the extension spring (49) by 
unscrewing the adjustment screw (28). 

Unscrew the tapered screw plug (50) from the scuning 
shaft {48}. 

Remove’ the adjusting shaft (48) from the housing. 
Detach the extension spring from the tensioning 

lever (26). 

Release the tension on the leaf spring (32) in the ter- ; 
sioning lever (26} — to do this unscrew the adjustment | 
screws (29) and the stop (70) using the pin wrench and 
socket wrench KDEP 1063. , 


Remove the spring retainer (30) from Governor RW ie 
the driver screw (30) from Governor RWY, as the cas: 
may be) using pin wrench KOEP 1064 or a 1/2” hex 
gon socket screw key. 


ing (73) and the drive plate (74). | 
. 4 ; | 

Remove the tensioning lever (26) together with the leaf 

Spring (32) — to do this, remove the screw plug (36), 


with the shim (33).. | 
Slide the leaf spring (32) out. ; 
Remove the full-load stop (46) — to do this first remove. 
the hexagon nut (43) together with the spring 
washer (47). , / 


~ 4. seit 


Remove the contro! lever (8): 2 | 


Release the hexagon nut (20) and area the adjust- 

ment screw (81) {idfe stop). | ae Be 

Remove the clamping bolt (40) at the fulcrum lever (6) to 
~ to do this, remove the hexagon nut (43) together with 

the lock washer (53) and the plain Jwasher (44). 4 

Remove the clamping screw by tapping it tightly with a 

hammer. id 

Remove the lock washers (25), the spacer (24), and the 

plain washers (23). ji i 

When pulling the control lever (8) out, be sure that the 

clamping rings (14) and the i (9) are not damaged 

Or lost. jo} 

Remove the driver (13). j | 


~ 


4, Checking the Parts 


: : Clean all of the individual parts. 
= ! Replace any parts ‘that have become worn or damaged. : 

- Asa basic principle, after any repair rx reassemble f 
using new gaskets, sealing rings nh and rubber. buf- Ne 
fers (60). . rie 


G 


5. Assembly 


Before assembly, coat all moving parts with test oil. 
All screws and bolts must be tightened with the torques i 
specified in Section 7. 


7 Reassemble the flyweight assembly: 
Lay the drive plate (61) on the driver (59) and press in: 
the rubber buffer (60) (coated with oil) by hand. 
Install this sub-assembly in the flyweight carrier (64). --— < 


ee 


r 


Place the lock nut (63) on the driver. : = aos 
Place the flyweights (65) in the flyweight carrier (64), 
together with pivot pin (66) and shims (84) on both ~ 

” sides. 


Measure the axial play of the flyweights with.a feeter 
gauge and set this play to 0.1 — 0.2 mm with shims (69). 
The thickness of the shims should be about the same on- 
both sides.- : 
Fasten the flyweights in place with the clamping 

g _Jaws (67) and with new hexagon bolts (68). 


e: . 
_ In order to tighten the hexagon bolts (68, place the 
pre-assembled flyweight assembly on the camshaft 
holding the fuel injection pump vertically for this pur- 
pose. Bo els ; a ‘ ee 
% * . : f # e 
Remove the flyweight assembly. an 


Mount the flyweight assembly on the camshaft — for 
this purpose slide the support disc (77) (hole dia- 
meter 25) (part of the fuel injection pump), the support 
piece (57) (hole diameter 20), the casing (58), and the 
pre-assembled flyweight assembly onto the eammshatt: 


Tighten the lock nut (63) using pin wrench KOEP 1062 
with the torque specified. 


W-420/700 


Measure sliding sleeve travel: ee ee 
Adjust setting device KDEP- 1061 with a calibrated 
measure. 

? 
Pre-tension the dial indicator (which is in graduations | 
of 1/100 mm) to a reading of 5 mm and set it to “0”. 


a 


Rs 


Glue, with grease, the needle roller bearing (73) and'the 
drive plate (74) to the sliding sleeve (72). : 
Place the sliding sleeve on the camshaft and press it onto 
the shaft. Oy 
Insert the calibrated setting device into the eye of the 
sliding steeve and bolt it in place. 


Set any deviation to 0" + 0.1 mm by installing drive ; 
plates of the thicknesses required. . te 


‘ 


"Install the governor parts in the housing: 
Attach the fulcrum lever (6) to the swivel lever (23 and 
fasten it with the bar. 


\ 


Clamp the pump housing in a vise, using protective jaws. 
- Install the swivel lever in the housing. 


Coat the ‘reads of the screw plugs (7) (bearing bolts) - 
with Loctite- -CVV, screw these plugs into placeand 
tighten them. Check the swivel lever for easy moveMent.' - 
5 J 
a . 


Install the driver (13) and the control lever (8): oh 
Slide the washer (9) (0.5 mm thick) onto the control 

fever shaft. . : ae 
Then slide the control lever shaft through the right- ‘hand. 
bearing hole in the housing nd through the fulcrum > 
lever (6), the clamping. ring (14), the driver (13), ‘thea, 6°" 
other clamping ring (14}, and ghrough the left-hand 

_ bearing hole. (This applies to control levers which are 
pushed in fromthe left. Seen fooking onto the governor: 
drive end). \ 


In the RWV. governor, the fulcrum le f 6) must also be™ 

suspended in the€urved tack in we guide 'sleeve at 

tached to the housir Then ‘etdiher (25) is placed © 

» between the fulerurp fev fev 6) and the clamping. ring (14). 

and J another r retainer js placed between ‘the agvernor a. 

hotsing and the pin ing ring (14)? oa . 
: oy 

rt thefpacer (24) \ the eotainer (25): Adjust the: 

_oontrottever (8) with ‘whshers (23) so that it has no play ~ 

and‘check that it moves freely. Fasten the fulcrum |” 

lever (6) with. the clamping screw (40) and Parts (41), 

(53, and’ (43). ' 

The hexagon nut must paint upward here. 


. ob 
Install’the full-load stop he full-load limit) in the ; 
threaded bushing (44) so that the follower. lever lies 
against ‘the curved track i iy the driver (13). Insert the bar. 
into the boit. 


Coat the screw plug (36) with Logate-CVV and screwit: 
into place. 


Place the sliding sleeve-{72) with the neer!¢ roller 


beoring (73) and th previously-setected drive plate (74), 


on the sphericalend of the swivel lever (2). 

Suspend the extension spring (49) in the spring retainer 

inthe tensioning lever (26), and slide the adjusting 

7 shat (48) through the eye of the extension spring until 
“ it reaches the housing stop. Screw the tapered screw 
plug (50) into the adjusting shaft. . 


Screw the adjustment screws (28), (29), the spring re- * 
tainer (30), and the stop piece (70) temporariily into the 
tensigning lever (26). 


Fasten the fuel injection pump on the mounting device. 


‘Glue the gasket (76) to the housing of the fuel injection . 


pump with grease. 


Mount the governor on the fuel injection pump — to do 
this, center the sliding sleeve (72) by inserting a home 
made guide pin (see Section 6, Fig. 18) through the hole 
in the spring retainer (30) to the fe camshaft. 


Suspend the fulcrum lever (6) in the control rod and 
lock the holding, spring.into the fulcrum lever: 

Install the full-load stop (46) ‘follower lever and bolt the: 
governor to the injection pump... - ¢ 

Screw the adjustment screw (81) (idle stop) with the 
hexagon nut (20) into the governor housing. 

Mount the covers (52 and 80) together with gaskets. 
Check and adjust the governor according to Test In- 
structions VOT-WPP 211/... . . 


W- 420/100 


| 
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6. Auxiliary Tools‘ 


Screw plug 

Flat head screw 
| Screw plug 

Connector boit 


Hexagon nut for 
Pos. No. 40 


Hexagon nut 
Hexagon nut 
Screw plug 


Fillister head 
screw 


Lock nut 


y 
Hexagon screw 
> : 


*,| Fillister head 
‘screw _ 


Screw plug 


1p 
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INSTRUCCIONES DE REPARACION 
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"Mechanical Governor 2 
~ Régulateurs centrifuges — 
_Reguladores centrifugos 2 


EP/RZU..A.. 9.42026... 
—EP/RZU..P.. . 0.42186... 


1. Introduction _ ,. 


These instructions describe the disassembly and repair of .- 
individual assemblies and ‘reassembly of the BOSCH . 


governor EP/RZUZA.. and ..P.. 


_ 


The governor versions, models A and P;-are basically 


identical in design. They differ only ina few mounting © 
components for the installation of the two different oo 


pump models A and P. . 
oy 4 


Saveral replacement components,~such.as the governor. _ 


spring set and the flyweight assembJy “dTHer as a function 
Of the vasious governor designs. Consequently, particular 
care must be taken that only those replacemept parts 


specified in the service parts list for a specttic design will oo 


be used. ' : : * 
A few special t tools are necessary Yor these repairs; they 
are listed in the summary below (Item: 2).. 
- Furthermore, a few auxiliary tools are 

be ‘made easily in the shop by following the sketches’ on 


ied which ’¢ can - 


« 


_ p. 22 (Item 9) «machined parts). ~ Se fs 


WIP 24U(6 


1. Introduction 
| 


> 


Le présent imprimé décrit les opérations de démontage, de 
réparation et de remontage des différents ensembles cons- 


‘i eee éléments de jonction pour le’ 
é ulateurs $ sur ‘les deux modeles de pompes A 


woe 


" Diverses unités, elles que le jeude ressorts de Je régulation et 
Je bloc- -régulateut, varient en fonetion de la conception des 
_régulateurs. C'est pourquoi il est impératif, en cas de rem: 
placement, d’utillser uniquement les ‘pidpes prescrites dans 
"sda liste des ‘pi ‘dé cechange correspondant al “exécution 
-considérée. , See, . ; ; 


La reparation exi remploi ‘de quelques outils spéciaux’ 
dont ta ‘liste est jonnée dans !e tableau. ci-contre. @ (chapi 
yy tre 2). - mat 
¢ _Oe plus, il faut 


- eroquis de la page 22 (chopitre 9). “ a 


iben el desmontaje, la repatacion 
Constructivos y el: montaje de los © 
de ‘vevoluciones Bosch EP/R2U.. 


ak ree ene ia 


“reguladores del numer 
A... y P... 


Las ejecuciones ‘der Hador ‘de los tainasios: AY Y Pp. son, 
“-esencialmente’ iguales-en su estructura. ‘Se diferencian Gnica- 
ma ‘mente en “atgunas piezas de conexién para et | acoplamiento, a 
. bombas de los dos distin’ os tamafios A ve 

—— . 
tales 6 como 5 ef juego de muelles de 
; regulacién y el mecanismo de medicién, yon distintas en las 
. diversas ejecuciones der guladores. for tanto es imprescin- 
dible que, al sustituirlas, se monten unicamentelas piezas 
prestritas para la correspondiente ejecucién en la lista de 
__Tecambios. , * 


Varias piezas de montaj 


° 

‘& Para los trabajos de repa acion se necesitan algunas herra- 
mientas especiales, que _ especifican en la lista siguiente 
(punto 2). 
Ademés, se requieren algunas herramientas auxiliares, que 
pueden ser confeccionadas facilmente por el propio taller 
Apiezas torneadas), segin los croquis de la pagina 22 
(punto 9). 
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lement avoir recours a quelques outiis . 
1: auxitiaires (pices {ournées) aisément réalisables suivant tes 


we 


ra 


, .Part Number 


0.681 240 048. 


1 683.002 001. 


0681 340 006 “EFEP 323 


0 68% 300 001 


“1687-95101 


2. Special Tools 
<s 


Type 
Designation 


EF 8498 


7 


, 


1687 010005 EFEP 542 


_ KDEP oe 


om 


EF 2498/37 


. 


KDE 1028 


Application © 


Swivel V-vise 


__ for mounting the injection 
“pump with attached governor. 


(The repair kit includes the 
swivel V-vise for pump 


| model A.) 


Clamping device 

Special accessory of swivel 
V-vise EF 8498 for pump 
model P. 


Ctamping devia * 
Special accessory of swivel 


“ Vvise EFB498. for PESV..P. 
Bumps. 


 Extratong shatt a 

._ Special accessory. of swivel 
“V-vise EF 8498 for clariping 
Band '12-cytinder ‘pumps. 

. Gear’ puller ais Xe 

. for removal of the drive 
gear from the camshaft. - 
andrei 

for seating the ball bearing’ 


- inthe governor housing and 


KEP 1029 - 


EFAL 1 


- 1683 080 000 eFEP 19 


~ for protection of. the oi! tube 


~ inthe shaft of the flyweighr 
~ assembly. 
Mandre! : 
for seating the balt Beans 

: in the driver of the flyweight 
assembly and insertion of 


a 


ae “the flyweight unit in the ball 
“bearing of the driver. - 


Puller 

: for extracting the bearing 
bushing in the sliding sleeve 
of the control linkage. 
"Coupling wrench 

’ for hatding the pump drive 


“\: coupling during removal and 
.» snounting of the gear on the 


© : 
u 


ayo. 


camshaft. 
10 mm slot width for pump 


model A. 
“EFEP 356 : 


Coupling wrench «| 
as EFEP 119 except slot width 


* - 12 mm for pump model P. 


P -2441G 
3. Removal of individual 


Assemblies and Removal of 
Governor from the Injection 
Pump 


. ’ 
Mount injection pump with built-in governor ‘in the- 
swivel V- ~vise 0.681 240 oe EF 8498. 


(See Item 2 "Special Tools*:’p. ‘4 for the appropriate 
clamping device.) 


Remove adjustment device at the speed control lever of 
the governor. 


Remarks 
In governors on PESV pumps, the threaded pin of the © 
adjustment device in certain cases can be removed only 

after removing the BOWE ENOL nousiOg:. ; 


Unscrew” cap nut in the governor housing and unscrew 
the two nuts: (adjusting nut and lock nut) from the 
spring-loaded link fork (extension, of the. epotrot ti 
Pull off the spacer sleeve. t 


Remove small cover on the governor cover and unhook 
spring of pes cals control (per cent) from the ful- 
" erum lever: : 


- 


t 


Remove fastening screws of the governor cover and lift. 
off governor cover. 


Oo not cant governor cover because flyweight assembly 
shaft is supported in it. 
Collect the escaping oil. 


os WIP 24416 
Pull out flyweight assembly shaft with flyweight unit 
from the bail bearing in the governor housing. 


Take care that: 
The oil tube which frojects freely into the flyweight 
assembly is not bent. The flyweight assembly shaft must 
- therefore not be canted’ during. removal. Immediately 
replace the flyweight assembly shaft with mandrel 
KDEP 1028 by inserting it with the narrow flange for- 
wards in the ball bearing in the governor housing. Should 
the tube be bent accidentally, it- must be * replaced (see 
Item 4). 


” 


, e 


Remove the two grooved pins ‘(locating pins 1s of the inner 
shut off lever and atthe play compenssting: “spring). 
Withdraw shaft with outer, stop lever andctorsion spring 
from the bearing in the governor housing, and in the—-~~ 
latter simultaneously remove thesinner stop lever, r, op lever, the 
play compensating spring and the check 6 plate from the 

- shaft. 


"Unscrew the two fastening screws of the P-regulation 
“control and remove the P-requlation control. 
Remove stop lever with shaft. |. ; 


nS BY. G18 = Xe 


; P 24016 
Pull drive gear from the camshaft taper wits Am puller 


- 0681 340 006 — EFEP 323. 
Hold drive coupling (coupling wrench, see Item 2, 
"Special Tools”) on the drive side to loosen fastening 


- hut. 


Unscrew fastening screws of the governor-housing. 

In. the case of A- ‘pumps, Joosen from the guide im the 
pump housing by lightly’ ‘tapping with a ‘rubber mallet 
{do notcant), / — ,  & 
In P-pumps, remove govern housing Do not ose the 
shim. 


Push out the bail bearing from the governor housing 
with,'a mandrel (shop-made auxiliary tool, see p..22,- 
Sketch 1) through the bore in the back of the governor . 
housing. . 


Since the ‘mandrel rests on the oil collecting dish of the 
oil tube, the ‘tatter is: damaged and must always be . 
replaced. 


oy WSU aele 
Fitting the ball bearing. * 


Place oil collecting dish with oil tube on the seat. Locate 


ball bearing so that the bushing pressed into the bafl 
bearing inner race points upward. 


Push in the, ball bearing with assembly tool KDEP 1028. 


Then turn over assembly tool so that the narrow flange 
faces the ball bearing. Leave tool i in the governor housing 
to protect the-eittube . 


5. Flyweight Assembly 
(Governing Unit) 


Disassembly, Repair and Reassembly 


‘The’ “flyweight assembly consists of the following + main 
parts: Drive shaft with driver, flyweight unit (flyweight 
caga with brazed stop ring and the flyweights) and the 
ball bearing as the connecting dink between driver and 
the flyweight unit. In addition, a torsion spring with one 
or two turns depending on the governor design is placed 
between driver and  flyweight unit. - 


The bores of the flyweight unit contain spring ated 
~ friction pads resting on the driver. The number of fric- 
.. tion’ pads. installed differs depending on the governor 
design. The remaining. bores are. closed by dummy plugs. 
. Te springs for she friction pads and’ the ‘dummy plugs 
secure the bearing bolts of the Hyweights from axial 
displecement. 7 : : 

The riucibee ft the diwelge: _ 2 or 4 - ‘also’ sitters 
depending on the governor design.” ; 


Because of the special. characteristics of the individust. 


"governor, designs described above, care must be taken 


that only those spare parts listed in the appropriate 
service parts list will be used for replacement. 


4 


Remove internal retainers for the friction pads in the 
flyweight unit. Remove washers and compression 
ee 
Any existing dummy plugs cannot be puree out to- 
wards the top. : 


¥ CALLE 


Flyweight unit with dummy plugs. 


Hold flyweight unit with one hand and push back the 
driver on the drive shaft by tightly tapping with a rubber 
mallet until driver and flyweight unit are about 7 mm 
(1/4 in) apart. - ss yt 


a 
3 
i 
> 
td 
> 
ae 


uMmMy plugs are resting on & 


bores of the bearing bolts for the Myweiants ar 


Push out bearing bolts for the/ flraweights ‘from tho 
' Out Searing Bots fo Fey eeeige es 


flyweight unit with a mandrel ‘and remove @ flyweights 
(bearing bolts have. a sliding fith, 


/ 
Mark flyweights ‘before disassembly if desired, so that 
they can be mounted again | in the same sequence. 


Remove internal retainer-on shaft and washer. : 


cain? hee 


Hold flyweight unit with one hand and drive out driver 
from the flyweight unit by tightly tapping with a rubber 
mallet on the drive shaft. 


The inner bent end of the torsion spring must be pulled 
from the driver bore. p 

Remove friction pads, dummy plugs and torsion spring 
from the flyweight unit. 


“Hy 


Replace ball b bearing i in the driver. 


Three threaded bores M 5 are provided in the driver for- 
removal of the ball bearing. Insert screws: (approx. 
20.mm, 3/4 in long) into the threaded bores and force 
out balt bearing from its seat in the driver by uniforrhly 
tightening the screws. — 


a 


Press in new ball bearing with mandrel KOEP 1029. 


WSP 241g 


Replacement of the neédle bearings in the flyweights. 


Simultaneously force out both needle bearings in a hand 
press. This requires a special mandrel and an appropriate 
fixture (see arrows, shop-made auxiliary tools, p. 22, 
Sketches 2 and 3). 


Locate new needle bearings and fit them flush using a 
mandret (see arrow, shop-made auxiliary tool, p: 22, 
Sketch 4), 


Insert new torsion spring in the flyweight unit. 


Insert dummy ptugs in appropriate bores. (Offset by 
180° in the case of two plugs.) . 


Press, flyweight unit into the driver with mandrel 
KDEP 1029. Take care during pressing that the stop lugs 
of the driver are centered. on the recesses in the 
flyweight unit. and that the inner’end of the torsion 
spring mates with the driver bore, 


uate 


Replace washer and internal retainer on the wah 


_ The torsion spring should be oriented in such a way that 
ON it will not'tub on the ball bearing or on the washer and 
that the stop lugs of the driver are centered on the 
recesses in the {lyweight unit. 


Replace flyweights — preferably in the 
before disassembly — and insert bearing 


Clamp Flyweight assembly in a vise. 


Check play of the flyweights. with \mandrel — 
KDEP 1029 — the narrow disk fests on jhe 
levers. 


changing the flyweights or by. replacing with n 


23 


ate bores and secure with internal retainers. Aiso secure. 
& the dummy plugs with retainers. De. 


er< 
flyweights. , 
Insert friction pads, springs and washers in the appropri ” 


24a’ 
6. Overnor Cover Asse sembly 


The governor cover assembly consists of the following 
main parts: 


_Governor spring set with spring-seat. and stop cup, 
control lever with internally inserted forked lever, the - 
‘control linkage consisting of fulcrum. lever, stabilizer 
. Sever, sliding sleeve and connecting yoke, thrust bearing 
‘and the stabilizer with piston and spring. 


Since, asa base rute, all” “seals and gastlits should be 
replaced when a governor is repaired, it is necessary to 
remove all of the above parts from the governor cover so 
that the O- rings: on the controt lever shaft can be ra- 

placed. ‘S en 


7 


In the control linkage, care should be taken that the 
bearings of fulcrum lever and stabilizer lever in the 
connecting yoke of the sliding sleeve as well, as in the. 
ball and socket in the governor cover and in the Small 
cover do not have too much play, “Reptace as necessary.” 7 
The beaying bushing in the sliding Steere should also bey 
replaced if necessary. . 

The , bearing bushing in the. goverfior cover * for. the 
flyweight assembly | shaft cannot be- es “with 
ordinary shop tools. 


Remove stabilizer and then the complete control linkage 
with sliding sleeve and thrust bearing’ fron the governor 
cover (Fig. 25). ; . 


i 


Remove lock nuts of the full-load adjusting screws on 
the outside of the governor cover. Unscrew full-load 
adjusting screws. Remove stop cup, spring set, inner 
spring seat and the forked lever inserted into the control 
lever shaft from the governor cover. 

Pull out control lever laterally from the governor coves. 
Remove O-rings from the shaft (Fig. 26). z 


By 


Yi5 NO te Se Fe ae 


WIP 216 
If necegsary, take the control linkage apart. 
For th/s purpose, remove cotter pins, bearing boits and 


It the thrust bearing locking collar from the sliding 
eeve with puller 0 681 369 011 — EFEP 366. A spacer 
(see arrow, shop-made auxiliary tool, p. 22, Sketch 5) is 
required for the set-up point of the tightening spindle of 
the puller. 7 te Re 


Force in a new locking collar on the press. 


This requires one sleeve each’ for installation of the 
locking cotlar and as a support for. the sliding sleeve. (See 
arrows: shop-made auxiliary tools, p, 22,. Sketches 6 
and 7). e : : 


Replace bearing bushing in the sliding sleeve. 


WSP Que 


. ae D 
Extractor 0681 300 001 — EFAL 1 with the extractor 
head 1687 965 031 — EFAL 1/3 (12.5 mm/1/2 in dia.) 
is suited for this purpose. 


Assemble control linkage. roy 


Take care that the two bearing boits on the inside of the 
Sliding sleeve do not project more than 0.5 mm. Adjust 
by fitting Shims of suitable thickness on both sides of — 
the cotter pins. Do not select shims too thick; fulcrum 
lever and stabitizer lever must moveawithout binding.” 


: " : “N 
Replace stabilizer spring. 


For replacement of the stabilizer spring, remove hexaq- 
onal nut on the piston base and lift out spring with 
mounting bolt from the piston. 


When installing the: new spring, take care that the bent 
spring ends are exactly parallel to each other and are at 
right angles to the longitudinal axis of the spring. 


The piston of the stabilizer should be free fron GAL eHe 
marks or scoring and should move easily over the entire 
range. Check: The washed piston should slide by its own 
weight to the stop in the washed cylinder. 


Install the governor cover. 


Install contro! fever shaft with control lever. First slip 
the O-ring onto the shaft on the control Jever slidé. Push 
the shaft through until the groove for the O-ring just 
appears on the side away from the control tever. Insert 
O-ring. : 


Press control lever shaft back until the forked lever on 
the inside of the governor cover can be inserted in the 
shaft. The forked lever secures the shaft from lateral 
displacement. _ 

Insert spring seat. 


WIP 2G 


Install governor spring set and stop cup. The two yokes 
of the stop cup must be aligned with the threaded bores 
for the full-load adjusting eres in the governor cover. 


Coat the thread of the full-Joad adjusting screws and 
their lock nuts with Hylomar’ (Bosch - Part No, 
5 927 350002) and screw ih both full-load adjusting 
screws. 


, 


Preadjust full-load sdiastinn: screws toa projecting height 
of 12 mm (1/2 ind and lock Kony, 


Place retaining bolt for the psi atcrais tink fork in the 
fulcrum levef. 


. 


Install complete contro! linkage so that the sliding sleeve 
is guided in the stop’cup and the fulcrum lever in the 
ball end at the bottom of the governor cover. 4 


Hook stabilizer spring with piston into the stabilizer. 
lever. Place piston in stabilizer cylinder and install the 

cylinder so that the milled surface points upwards, i.e. _ 
towards the center of the governor cover. 


Place thrust bearing on the sliding sleeve. 


: . WIP 24416 
7. P-Regulation Control 


Assembly 


- The extension spring in the P-regulation control assem- 
bly is identical for all EP/RZU governor designs in: 
Models A and P. Pp fe thane _ 
Disassembly of the P-regulation control is necessary only 
when the spring has broken or has been distorted by 
careless treatment or otherwise damaged. 


The P-regulation control consists of the following parts: 
cap with threaded pin 1, spring 2, adjustment washer 3, 
locking wire 4 and adjustment bushing 5. 


For dicecoribly,: pull adjustment bushing from the cap. 
Remove locking wire from threaded pin: Unscrew adjust- 
ment washer from the threaded pin and at the same time 
pull out from the spring. Pull out spring from the cap. 


| Assembly: Push the spring over the threaded pin so that’ 
‘pin end of the spring is guided in the bore in the face of . 
the cap and the tast turn of the spring is flush in the cap. . 
crew adjustment washer into the spring and onto, the 
threaded pin to about one-half the spring length. Attach 
the locking wire to the end of the threaded ‘pin. Insert - 
adjustment bushing over the spring into the cap so that 
the adjustment washer is guided in the longitudinal slot. 


of the Governor 


\ 


Install governor housing. 
Do not forget to place a new gasket between pump 
housing:and governor housing. 

\ 
In P- “pumps, also do not forget the sciuctnent washer 
for the camshaft projection. (Sée repair instructions for 
P-pums Vor: WJP 115/1B). 


WIT 24416 


Install stop lever shaft with stop lever. 


Insert shaft with O-ring and torsion spring. At the same 
time, push play-compensating spring, washer and inner 
stop lever on the shaft. Insert locking pins for play- 
compensating spring and inner stop lever. 


Place key in taper of the camshaft ‘and install driving 
gear. “ a 


y 
i 


ier 
Install P-regulation control. 


Ea 
Before installation, take care that the annular groove of 
the adjustment bushing is' visible in the two guiding 
bores of the cap. ' 


Installation position of the spring: Hook horizontal, first 
turn of the spring, must point upwards and rotate 
clockwise (see arrow in Fig, 45). 


In the installed state, the P-regulation control is held in 
the bores of the cap by the two fastening screws with 
turned pegs and at the same time the adjustment bushing 
is secured from shifting. 


Do not forget the gaskets on the fastening screws, 


WYP 24416 


Coat flyweight assembly shaft with Molykote paste 
(Bosch Part No.5 700 040210-— Ft70v1) on the 
bearing points for the sliding. sleeve of the control 
linkage and for the bearing bushing in the governor 
cover, 


Remove mandrel KDEP 1028 and insert the flyweight 
assembly in its place. 


Caution: The oil tube must not be bent! 
Install spring for the spring-loaded link fork.: 


Paste new gasket between governor housing and gover- 
nor cover in position using a small amount of grease on 
governor cover and install completely assembled cover. 


Take care that the stud of the spring-loaded link fork is 
guided in the retaining bolt in the fulcrum lever. 


Hook spring of the P-regulation control into the fulcrum 
lever, 


Place spacer bushing for the spring-loaded link fork on 
the threaded pin. Screw adjustment nut and lock nut in 
until the lock nut is flush with the stud head, 


Paste the new gasket for thasmall cover on the top of © 
the governor cover into position using a little grease and 
position the cover. The ball head of the closing cover 
should mate with the stabilizer lever. 


Tighten screws of cover. 


Provide a gasket for the cap nut over the adjustment 
nuts of the spring-loaded link fork and tighten, 


Install adjustment. device for the contro! lever {fine 
adjustment, mechanical or electrical). ; 


Check and adjust governor according to Testing Instruc- 
tions VOT-WPP 001/4 B, 4th supplement. 


2 
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9. Auxiliary Tools (Shop Manufacture) 
9. Outillage auxiliaire (a réaliser-par vos soins) 
9. Herramientas auxiliares (de propia confeccién) 


' Material: Steel 
Matériau : acier 
Material: acero 


Sketch t | 7 “Sketch 5 
Croquis 1 . : 


Croquis 5 — | . 
: i] 


Wa 


Sketch 2 
Croquis. 2 


Sketch 6 
'Croquis6 


1_ZZ_ 
a 


WLLL Bie 


Sketch 3 - 
Croquis 3 - . : » 


Sketch 4 
Croquis 4 


oii 


po Shot 7 
, ; ‘Croquis 7 ; 


Application: , : Sketch 4 Mandrel to seat the needle bearings in the 
pp . flyweights (Fig. 20) 

Sketch 1 Mandre! to remove the batt bearing from ( Sketch 5 Spacer to remove the thrust bearing race from 
the governor housing (Fig. 9) the sliding sleeve (Fig. 28) 

Sketch 2 Mandrel to remove the needle bearings from Sketch 6 Sleeve to seat the thrust bearing rece 
the flyweights (Fig. 19). oe (Fig. 29). 

Sketch 3 Sleeve to support the flyweights while . Sketch 7? Sleeve to support the sliding sleeve while 
removing the needle bearings (Fig. 19) \ seating the thrust bearing race (Fig. 29). . 
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09-11 (65:79 Ibt-41) 


0.5-0,7 (3.6-S tof-ft) 


. ad 
1 (7.2 tof-ft) 


. Stabilizer spring: |; 
“Lock nut‘on the © 
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10. Tightening Torques 


oe 


Fastening nut for gear 
on the camshaft: 


n 


5 - 6 kgf-m436.1 -.43.4 Ibf.ft) 

Fastening screws of _ 

the governor housing: 0.9 - 1.1 kgf-m (6.5 - 7.9 Ibf-ft) 

Fastening nut for. os 
0.4 kgf-m (2.9 Ibf-ft) 


spring-loaded link fork: 0.4 kgf-m (2.9 Ibf-ft) 


“4 


|. 05-0,7 (3.6 -S tbt-tn) 


/ 


wan 


BITS 


1,0—1.2 (7.2 - 8.7 lbf-fr) 


5 


_ 9,5-0,7 (3.6 - 5 Ibt-fr) 
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TESTING OF INJECTION-PUMP ASSEMBLIES ae 
| . VOT-1-400/108 En 
11.1980. 


Just lately, more and more.cases have occured where the testing and adjustment 
of injection-pump assemblies have not been carried out in accordance with the 
valid Bosch guidelines (Test Specifications, Test- Specification Sheets)... 


It was ascertained in ‘these cases’. ‘that during the checking of injection- pump 
assemblies the setting tolerances were applied as. the permissible maximum limit 
value instead of the prescribed checking tolerances (values iff-brackets). We are 
forced to point out, that when this happens.a warranty case procedure cannot 
apply and the customer must nue for the checking of. the injection- pump: assemb 1% 
in question. 


In further cases, the full=load injected fuel quantity was. Set at the upper’ Limit 
of the checking tolerance instead of within the. setting tolerance. This is 
ROnDUddED and can lead to a reduction of the life expectancy: “Of the engine.. 


We must point. out that this. fact has. led to complaints being received from ae 
number of vehicle manufacturers regarding the full- load quantity setting. | 


As a matter of principle, the checking ' Apleiance must NOT be used for setting 
PuTpenee or for checking a mein Which has gus been oe out. 


The existing, valid test specifications Must be. complied with | an 1 Full, 


f 
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0 400 640 067 
© 400 648 085, . .086, 


re) 400 BAS 208 


Complaints concerning the rocker arm in the | G 2g 
-governor on MAN engines D 2538 MT, D 2156 MTN a oe 


5-Saviem and KHD engines BF 12 LO 148 Z, 


‘ f 
ee 
, 


The MAN engine D 2538 MT is fitted with injection-pémp — 


0 400 648 085 comprising: PE 8A 95 D 320 Ls 2421" 
RQ 250/1250 AB sais DR - 0 420 203 095 


0 400 648 086 comprising: PE 8 A 95 D 320 6 2421 
RQV 250..:.1250 AB 846. DR - 0 420 2 215 | 


The MAN-Soviem mergine D 2156 MTN 5 with inlectionspite ee : . 


_ 0 400 846 308 comprising: PES 64.95 D 410 RS 2128 . 
RQ 200/1100 AB 860 DL - 0 420 202 248 | 


The KHD engine BF 12 L 0148-Z with injection-pump assemly 


0 400 640 067 comprising: PE 12A 95 D 610/4 LS 2449 
RQV 300...1250 AB 896 L - 0 420 202 055 


-. 40 


‘voT- 1-400/103 B 


As from FD 331 a soldered rocker arm (item 3/3 on microfiche EP. 5 was introdijced with jhe a0 
injection-pump assemblies, the bolt having previously been riveted. Inadequate soldering’ con 
result in the bolt working loose and falling out, thus impairing the performance of the governor. 
The vast majority of these injection-pump assemblies have already been dealt with j jn one ee 
campaign and the rocker arm was changed. To denote this a Blue spot wos made (fig. 1) next 
to the solenoid fitted on the side of the geveror: The rocker arms were also glen a blue spot 


once they had been checked... 


TL. Ae at bane al: PP ae se 
The defect nas been sliminatea in Series 


Geechftepereich KH. Kundendienst. 


Ktz-Auardatung. 
Soy Rove’ Bosch GmbH. 0-7 Stuttgert 1, Postiach 60. pene wer Feders) Republic ot Germany. 


Impnme en Republique Federale 0’ Ademagne pes Robert Boech 


fitted. = 


The new-rocker- ares hove the port nomber 1421 960°069 ond 064. Old rockec ore 

bic tcw MVenet Sass twve bic ru ' iat t '9ei FVM MUS oer oe SUT. eS TVGARCI ee 

1 421 960 052 and ..054 should be removed from stock, disposed of, and reported for 

crediting under warranty. ea A, yee ee [4 fe a _ 
a 


Should it be necessary to change only the rocker orm, ithen’it is not necessary to re-set the -_ 
pump on the test bench. The procedure is as follows: | ee a ; = 
: Z : wt 


r 


1. Remove the governor cover and cover up the flyweight eaenoly, sO that ports 
which have been screwed off or removed do not fall into the governor. 


: BO ret 
2. Release the control rod fastening at the upper M5 nut. . reA ; age OF 
2, nim gat 
3. Use a depth gauge to press the. control rod up against the rocker orm. rah me measurément ; 
"a" (fig. 2) and write it down. : , 
A 
a 


4. Loosen the union cap on the manifold-pressure corfpensator. Push shoft 3 through a are 
to the stop. Take measurement "b" (fig. 2) and write it down. y 
: , 
Important: Repeat the. measurements rol times with the same pressure on the coef 
rod to make sure that thé some measurement is ‘obtained. yo 


5. Remove the solenoid. a a ee” ae = : ta of te : 
6. Remove the locking washers (cirelips) from the leva’ shaft. Pull 1 Ah ie shat as fa as 
necessary to allow. the rocker arm to be removed. ee 


Caution! The circlip’ may tee out. 


ih 


(Benzing Ne 5 CRV). 


8. Refit the solenoid. a dee - 


ae Toking measurement “al: / if / 
Use the depth gouge 10 press : res rod. we agoinst the rocker fm. The distonce measured 


should not have changed site thd original measurement. was 


If the measurement has altered, proceed as’ follows: 

- Loosen lock nut 5andcoyer4  —- fa 

- Loosen lock nut 2. Tum, shoft 3 with.o screw ver, lock it, canal measure. “Repeat 
process until the measofement "a" caleuated poral) has been attained. T 

securely. ae eA 

/ -— a 

w/Seew measurement "bi: ° | ore 


yo 
Screw on cover 4, push it.anto shaft 3 and lock i it, Take Eevee, "b" witha ae gouge | 


and comare it with the value obtained beforehand. Tim. the cover until measurement "he 


Nae rha Sete oe RUM T SENSU RUSE te tt Mere wwrws lower myer 
yo 


hos been attained. Then, lock it securely. Be! gee ee. ee SS. pit 


2 


. Screw on the union cop, and tighten it Firmly. 


. Lead the esodes pin into the control rod fastening ond | screw it tight. 


13. Insert the governor cover. ahd lightly tighten the two. Sentral screws, — 


14. Ensure ease of ‘control rod movement by moving the control lever back and forth whilst: at 


the same time pushing the governor cover. Whee the control rod is-af its easiest to push, .” 
tighten up the governor cover. oO aoa - 


Seiley 


‘ 


15. To show that a new rocker oe been fitted be sure to make the blue spot. ‘marking 
_ Rext to the solenoid tis. 


6 
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wey File . ; 
NEW INJECTIONS PUMP ASSEMBLIES Adpntty VDT 1-401/104 En 


for’ Hercedes- -Benz engines 7 vo 3. 1986 
of 422A and “422 LA | | 


‘Que toa change to the engine camshaft on ‘Mercedes-Benz 
‘ engines OM $22 A and OM 422 LA, new injection-pump 
assemblies have’ been specified for these engines. 

“OM 422 A ’ 
Previous inject ion-pump assemblies: 
"PE 8 P 120 A 320 LS 3807-10 + 
RQ '300/1150 PA 546-3 | 

Assy No.' 0.401 848. 733 and — 

PE 8 P 120:A 320 L& 3807-10 + 
RQV 300 - 1150 PA 545 

Assy No. 0 401 848°732 

have been replaced by: 

PE 8 P 120 A 320 LS 3807 - 10 + 
RQ 300/1150 PA- 546-4. 

Assy No. 0 401 848 760 and 

PE 8 P 120 A 320 LS 3807 - 10 + 
RQV 300 - 1150 PA 545 ~ 2 © 
Assy No. 0 $01 848 762 , 


OM 422 LA: 
Previous injection-pump assemblies:” 
. PE 8 P 120 A.320 LS 3807 - 10 + ” 
RQ 300/1150 PA 546 - 2 . . 
Assy No. ;0 401 848 753 and 
PE 8 P 120 A 320. LS'3807 - 10 + 
RQV 300 - 1150 PA 545 - 1 
have been replaced by: a 
PE 8 P 120_A4.320 LS 3807., ~ 30 +” 
RQ 300/1150° PA 546 ~ 5. ° 
Assy No. 0 401 848 761 and -. 
PE 8 P 120 A 320 us 3807 - 10 + 
2. RQV 300 - 1150 PA 545 - 3 
aN, \'ASsy No. 0,407 848.763. 


Ax 
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{1 | TECHNICAL BULLETIN ~ [===> | 


o] 
q 


nee 


The fuel-delivery settings: of the new ‘injection-fumo 
~ assemblies have been matched to. the Anstallation ey, ‘the 
changed . engine camshaft. : hs 


ae 


Sarath 


Caution: a eae ee ee 
On engines. of type OM: 422 LA, in the transitional phase~ - pt Te 
from engine end. no. 109505 to 118563, although changed: Pe ee 
engine camshafts have been installed, «the old- eae a ae 
injection=pump. aS Cmte: eve: been inst alied:. 


“5 er 
wet 


_Tn this case the re pe_ inject ton-pum assenblies , rs oS NAS a. oe 
fuel-deliver settinc s of the new in, ection- ymp2,° aa a2 Petes 
assemblies. tebe igs eis fe ae : a er 


: When checking: or speset ting one. of the rev ie - oe. 
inject ion-pump~assemblies listed under 2-. akove, > 


therefore, if-must under all circumstances b ensured 
that the customer Find out the end number. of t e. i: 
‘engine. Only. then js tt possible to det ide which | e 


- test- “specification sheet to use. pe eg 


~ This does not affect the staft-of tel ivery settings. oe 
: : ne Se | 


The new inject ion=pump secenbiy: is Anstatted as of 
engine end fe 148564. 


‘Note: ad , Sak © go 4 leas 5 ee 
‘The new “{njection- pump assemblies must not be. installed fen ae 
in engines OM 422A / LA with ald engine e camshaft. ec es We 


- t 
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for Training and Technology - LS oe ee 
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Please direct questions and comments concerning Po : 
_ the contents to’our authorized pepresentayive sf ye oe 
in your” country: oe 
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MODIFICATION TO THE DELIVERY-VALVE HOLDER og | VDT-1-401/102 En > 
~~ ~~ OF -FUEL-INJECTEON ASSEMBLIES | ee 8.1983 > 
0 401 846.>, ..848..5..876.. . a gee pe aes 


1! co , _ 


‘ : : coe . wh e ‘ 


In the following: fuel- injection pumps » which” are. “fitted in “Marcede’- Benz i 
coaches /and commercial vehicles with naturally-aspirated engine, “the delivery=... 
valve Holder 2 413 371 118 (with return throttle) has /been changed. to 

2 413 371 090 (without return throttle) as from date of construction FD: 344: 


' Fuel-injection pump — ame Fuel= zinjection. assemb1 rr | 


PE 6P 110A.320 LS 3805, i, CO. 401 BAG 738° re es 
i. ee ae ve ath rer Acre 
re TAQ 

a a TBB 
Do yf ee TH 

in : an 2 ce 762 : 2S poe 

0.401 876 797 0 ee 
0-401 846 741 
0 401 876 723 
0 


PE 6p 1108, 320 LS. 3814 


PE 8p 110A 320 Ls 5 380, 401 848 708 
9 . ee ue ee WZ. 
7 re ae 7370 > 
7 ce ae BB 
Se ee ky 
PE 8P 110A 320 LS 3802-1 = s« 0-401 84B 751. 
7 en ae 
401 848.740 
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Delivery-valve holder 2 413.371 090 can be recognized by its short for 7: mn 

high » compared with delivery-valve holder 2 (AN: 371; NB which. 1s. 68.5 mm high. 

The service- part lists ‘for the relevant. fuel- “injection pumps will be" oe ee 
amended accordingly. — a a ee So es sees 


For test specifications see thé’ retevene:ichocerds Wess 
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Mechaniker 


i Kenntnis Gesornmen Bearbelter . ‘ Inhober . Meister 
Noted by: Project Spectol ist Ovner ‘ Supervisor oer 
Fuel injection pumps, size M, A, 8, P, 2° ‘, “vpT- BMP 001/67: B. a ‘ 
Camshaft extension XN oi “Edi tion 9.71 ool sone! 
eee ae oe * Translation of Germon edition 
ara cee, eg , of 2. 8. 1971 Ae 


To our foreign representatives — 
For technical reasons the camshaft extensiotsion the. various ‘pump sizes have been changed as 
follows: = 7 . - weed) pe Peden? Ge a We 


Pump type 


ee one ee i. 
~. Camshaft extension . ) _ ae 


‘o 


PES. .M.. 


PE (S)..A.. | 
PE (S)..A... with long| 13. ato. 5 mm (35/64" = a2"), ‘ oe Avr 
camshaft, ok OE te | a ee ee 
: PE (S)..B.: as “9605. ram (25/ Siar) up tonow 9. 5 min 9/8") se . 
PE (S)..P.. 191.8 = 0.5 mm (35/64" = Vaz") up to now 13.5:mm (17/32") OS 
PE..Z.. aaa "2 sep anon 2:S 8/2) a ae 


Please alter the measurements occodinaly in ‘the Repair Instructions WIP lorie B, WP 10/2 B.. 


and WJP 115/1 B. es 
This modification will be salen into account in| case of seprint of these jsiictions: a 
the ogee 
oe cde i 
: a . 
: soo boty 
Site he \ 
‘ eee 
oor 
es, 
f 7 “ee : « é 
+) The values are approximate, . a ae 
eet - . , . i ie 
~ oo 
fl ee 
oe oe : ° 
- f : e 
- : 
cal : > rs 
4, 
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TESTING FOR LEAKS ON | 
IN-LINE FUEL-INJECTION PUMPS 


uy 


Due to more ethindent nea irenents. and: as a result of the: latest: knowledge . he 
gained in this field, the followirig points are to be noted when carrying out the — 


seal testing on the M, MM, A-and P- -size in- Nine fuel- Meee eee er 


ag ue - Fe fice ie eh 


Only clean, clear earibeseion er as ‘per. 1502 4113 is to be ‘iced for: esting: i 
The. submersion -tank is only to hold sufficient oi1 for the: “injection pump. to be 
covered completely. The She dee \gned -oi] temperature is to be at least'+20. Pel 
The submersion tank must be designed and constructed so that every point in jt 
can be easily seen. This is achieved by taking the Following steps: 


@ the tank is to be | ‘painted: a light color. on. ‘the. inside oe oi ae 


@ illumination is tp be provided in the tank oe os ow Bee 


Be: Ps 
can 


@ calibration oil is to be as. clear as possible. 


A water separator is to be provided in the conpressed=: air circuit. te h 
“% ae ! 


2. Preparations for the séa] test 7 co cae ca ce aient 
The injection pump is to be drained of all: in\abration: ahd: lubricating, oil. neroye 

- testing starts. All openings in. the pump ‘are to -be cldsed-off ,. with, the/ exception: 
of the connection port for the delivery-valve holder. Suitable plugs ane to be 
used for the oil-outlet ports in ‘the drive- -side bearing end plate. Remove. the 


Robo diaphragms. 2 by a a ae i ee hia 


3. Seal testing : Seep, a “Bes 9, a, 


‘The seal test is applied to two areas: ; of the Pump. ae Oe Bee e < ae 


@ Suction gallery Fy ee he te ee aay, 5, © tad 


toe pay 


re Camshaft chamber and spring, a .chagber of the pump, ant governor i interior 


Before submerging ° the pump in-calibration oil, it is to be connected, to. pk A 
workshop compressed=air supply by means. of a pressure-reducing’ valve witl estes ae 
separator. Fit the directional- control valve KDJE- P100/1 from.the pressure-meas- 
urement’ device KDJE-P100 in the compressed-air inlet in order to. carry out the... 
specified pressure reduction during the leakage tests (Fig.). Now /submerge thes... 
pump vertically in the test tank. The. openings of the delivery- -valve holder must 

not be covered with-oil. aay rock the pump back and forth if it jis pecessary to 
localise.the leak. 2 2 88 Sea, ee 


% 
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. & 
Suction gallery - 
Testing duration and. testing pressure: 


M- and A- pumps ‘ 4 minutes ‘at 5 bar. 
MW- pumps 4 minutes at 5 bar, followed by 
, 1 minute pulsation between 0- and 5 bar 


”P-pumps os . 8 minutes at 5 bar, followed by - - 
4 _ -°  f minute pulsation between 0 and 5 | bar. 


ZW(M) and°CW-pumps : 15 minutes: at 5° bar. ee vs 2 


Expfanatory notes: 


When seal- testing the M-, A-, and CW- ~pumps , increase the Pressure. ‘once start=: 
ing at 5 bar: ‘and then ‘search for Teaks. wi 

When seal-testitig the MW- and P-pumps, after 4 minutes have ‘elapsed (8. minutes 
with ‘the Ma= pump) - the pressure must: be pulsed. continuous ly bétween’ 0 and 5 bar 
‘for a period of 1 minute. This is due to. the differences.in, the type of seals. - 
used. For the test, apply the appropriate pressure to ‘the suction gallery of © 
the pump by means of the directiohal- control valve. KDJE- P 100/14, and ‘two | match- 
ing hoses. . 

' The pulsating pressure is “achieved. ‘by continuously. opening and: closing the . 
screw plug for the, vacant ‘connection on the directional- control valve. for: a. 
period of | minute. : 


1 = Pressure-reducing vaive with pressur@gauge. 0... 6 bar and water separator, 
2 = Directional-control valve KDJE* xP 1400/1 ae pee 


-3-= Submersion tank containing calibration oil 7 ho ae 
Fuel- injection pump I ae 


\ + 


> 
“ 


5 = Compressed air Oo Oe oo 
‘Leaks are not permitted in the suction- galery area. Particular attention is 
‘to be paid to the plunger-and-barrel assembly seats, and the O-ring seals, not. 
leaking. The. only exception, are. leaks between the plunger-and- ~barrel assembly 
cylinder and tthe plunger. : 


s 


a8 
a 


Camshaft chamber. and spring chamber of the pfimp; and interior of the governor . 


The compressed air required for the seal tests is to be applied at a suitable 
point | (e “9. -oil- level check bore) to’ the pump camshaft chamber. 


Sen wwe 


Test duration and test pressure: . / 


~ 


M-, MW-, and A~ pumps i 3 minutes at 450 bar, followed by 

an Oo _ |; 4 minute’ at 0.5 bar . - 
P-pumps Te ; - 7. minutes at 1.5. bar, followed by 
a) 4 . | 1 minute .at.0.5 bar 2 


a 


zZW(M) and CW-pumps - - / 30'minutes at 0.5 br a 


. j : : " . : 
Finally, a visual check is. to/be made that no leaks show at any ‘of ‘the. 
sealing surfaces, screwed fittings, seal rings and closure. capsules. on: 
the housing. and end cover. No air bubbles must be visible. | . “ 


In order to rule out the possibility of skin irritation; ‘the ‘personnel . ; 
concerned with carrying out the test are to apply a skin- protection cream . 
to their hands. After completion of the test, hands are to be washed with 
soap and water. ° j _ i Te 


I-400/109 


2. 


- Only tor use within the Bosch orgad@ration Not to be communicated to Bhy Ihr party 


act 


po ae 10 6s 58 
START-OF-DELIVERY SENSOR SYSTEM’ | | > 1-400/118 En 
for dynamic’ start-of- -delivery testing . oo 81984 

“on in-line injection pumps vo a 


» 


Set prestroke as before at. outlet. 1 in: accordarice with 
test Specification ‘and test start. of delivery. 


Then turn: ‘injection- pump camshaft: further. in the same. 
direction/of rotation by the value given: in: the -test=- 
specification sheet. oa 
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i = Holding device 1 : : 
2= Union nut. 9 ao ; Y 


For - static basic timing: of the injection pump to the ; 


engine, the flyweight capsule must be fixed precisel 
“in. this position with the. aid of : the an flange ang 


holding device, DEP 1077. 

Note: 

Tt Ts essential to remove the holding device after 
mounting the pump on the engine and to rep lace it by 


screw plug. 


: ae 


= Clamping device KDEP 1545 
= Coupling half * ~ 1 686 432 019 
= Clamping flange * . 1 685 720 208 


i 
2 
3 
2. 


Set prestroke as before at outle 
test specification and test start of deli 


“Then turn inject ion-pump camshaft further in ‘the same" 
direction of rotation by the value given. in ‘the: test- 
specification sheet. 


_ Mount clamping device KDEP 1545 on driving coupling 
_* so that the stay bolt is supported | on the. ‘guide bed of 
‘. the injection- pump test bench.. 


_* These accessory parts are required for ‘the WSF 11 
pump ° in tne Mercedes - -Benz 190 0. es 


L-400/190 


[-400/998 


1 =. Holding device KDEP-1077 -. 
2 = Union nut Z er e 
Mount Flyweight ‘part on camshaft. Align flyweight 
according to the sensor bore and fix precisely in this ..[. 
7 position with-holding device KDEP-1077. Mount fastening 
= nut of flyweight and tighten "to a preliminary tightening 


-torque of 20 + 10 Nm. 

Remove holding device KDEP 1077 and tighten tasrernn 
nut of flyweight to 50 - 60 Nm. 

Remove clamping device KDEP 1545. 
Caution: —- : t 
Position of canishatt (according to. test-specification : 
sheet) must not change ay the entire N 


Note: . . 
It is essential. to. remove holding device KDEP 1077 ‘after 
mounting the pump on the = engine and to replace. it by 
screw plug. ; 


vo 
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FUEL DELIVERY ACCORDING TO ENGINE powER © VOT~T~401/103 En 
CAPACITY ON FUEL-INJECTION PUMPS FOR KHD- a: 
‘ENGINES F..M716 

In the series pumps 

PE 4P..LS99 a 

PE 6P..LS89, - L111 | | | 

PE BP..LS4B, ..LS114, ..RS115,. A817" Ke 

PE 12P; .LS90 | : | ee 

with RSV.. or RSU(V).. controllers, ‘the’ full load fuel 


delivery is set 20 min-! lower than the pump nominal - 
rotational speed. (172 engine rotational. spree 


gs ¢ 
- 


Ce ee 


a 
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Rotational speed limitation is adjusted in such a way 
that 10 min™! above the nominal pump rotational speed 
draws the control rod out of the full load position. 


;Exception: ‘asairtout ‘for ship propellers and pump drives. 
ay vst Here the full load fuel delivery is adjusted 
en as follows: 7°. 


‘s 
f 


“Nominal pump rotational speed x 1. 032 = setting speed 
for the full. load delivery... The rotational speed _.- 
limitation is'set in such a way that 10 min~! ‘higher | 
than the full load rotational ‘speed pulls the control 
rod out of the: ‘full “Toad pol vene 


. b~ $orfdo3 


BOSCH © 
- Ty penbezeichnung | 
7 re {<] 
— | 


“D> 


Pump rotational’ speed, min-t - 
Fuel-injection delivery per element ‘in cm /1000 
strokes - ok 


‘Additional data if compensation is built in: 


= Spring constant, kgf/mm 
= Spring preloading force, kgf 


c 
V 
no field: Data for max. torque 


For non- -standard output-rotational speed ‘Combinations co 
not contained in the.table, the full load delivery ‘and 
rotational speed have been ‘stamped in on the controller” 
nameplate. 


Engine type, output, and rotational speed have been stamped in 
on, the engine nameplate (see example at right’. 


Block "Type" (BF6N716) = type of engine 


Block “RP, PS, cy" (B/300) 2 putput clas 


s/ 
Fo = outputs in colum | 
B - outputs in columns IY, Il] and IV (Ql) ; 
A - outputs in column IV (02) stationary operation: Acranes, machiner 
“A - outputs fn column v (93) aeons pees (ship propel fers 3 
Block "rpm“ (1800) = engine speed — 


Important information which must be obtained (not on nameplate) . 

Explanations for tables 1-4 in the column output group < ; 
without /with LLK = without/with charge- air cooler Be = raw water cooling U Us forced cird 
radiator 


aon 
onr) 


~ ws 


/power output 


iY 
; 


Tabular example for. the output stamped on “athe nameplate: 


\ : ’ zy 
ae, 


? Te, 


Info. .on engine nameplate = | Setting of the fuel-injection pump (Ql and Q2) 


2 


Cutput Rotation Bo 
speed . Full load setting speed ~. ) Fuel “éltvery per table 


min ? ni on cm?/1000 strokes | 


(1800) - 70 '='880 | 


—--— Seo 


1800 299 = B80 


Cals 


_ WES x1,032 = 929 


tonal speed have been ‘stamped in 
xampte at-right’. 


of engine 

utput class/power output (BHP) 

in column | 

in columns II, III and IV (Q1) - 

in column IV (02) stationary operation (cranes, machinery, and the like) 
in column IV (Q3) stationary operation (ship propellers and pump-propeller law). 
eed . . coe OS 
st be obtained (not on nameplate) i 


the column output group . , 
h charge-air cooler R = raw water cooling Us forced cfrevlation cooling Ws + honeycomb | 


~ 


stamped on the nameplate: ’ 


Settingof the fuel-injection pump (Ql and Q2) °- 


s 
i 


Full load setting speed 7 Fuel delivery per table’ | Rotational steed limitation 


as cm?/1000 strokes 


4 


+ 1800 10 = 910 
a + | 


| Tablel 
Setting values for Bosch fuel-injection pumps (size P) 
mi a 7i€ Pa < * . 


Testoil-!SO 4 


Seaver : 


/ Series Fat 716 - BF as 7 
4 


cutput grows: | 


| & ; Outputs. per DIN 70029. Pump setting values 


-totor-vehicle and, tractor _ Kon-overloadable, e 
. engines) pump 
Sngine type Bean oy a4 : 
Bi Kaneplate identification © 
on “hee a . a oie ; , . 
For highly intermittent ope 
Namenlate identification "B 


Cee Se -— ye urs 


u 


jection pumps (size P) 


tputs per DIN 700 29 


ptor-vehicie and tractor 
gines 


preplate identification 


wee 


/ 
f 


é | Testoil-1SO ania] 


Pump setting values for "B" outpu 1s per DIN 6270 ~ 


ton-over loadable, engines without fan or raw water 
pump 
La ® 


For highly intermittent operation. a intermittent operation. 
Nameplate identification "B°: plate identification "E 


Table 1 (continued) 
‘Setting value for Bosch fuel-injection pumps (size P) a 7 Testoil-1SO 
' Series F4M 716 - BF 8M 716 = 


Bipaeees ole ew eee 


Outputs per DIN 700 20 - Pump setting value for "B" 
' Non-overloadable, engines w 
Motor-vehicle and tractor ee: ; 
engines. 
(engines with fans) 
gs bot ieation 


For highly intermittent ope 
eesti identification “B 


Eng. , (min~ i) _ —e,; 2000 | ~— 1900 1800 2000 1800 1800 


oe eet 
Kkiced AMIN ern ot att ss ea 


Es A 
fa [| [sian |c2esif6ay 


BFS8M 716 


* () Values for engines with 4-channe) exhaust-gas ee: nicnout 


exe £19 me £20 


BLE eencenseeeemnen Technical Bulletin, =) ot Technical Bull 


ion pumps (size P) 


ts per DIN 700 20 Pump setting value for "Bb" outputs per DIN 6270 ae 
Non-overjoadable, engines without fan or raw water pump | °° 
-vehicle and tractor ; <2 ge bce 
es 
nes with fans) 
late identification ® 
LU F" . 


| 
x. Ve _@ . ‘ 
For highly, intermittent operation. For intermittent operation. 


: | 
Nameplate identification %B" Nameplate identification. "B" 


H 
| 


ps Te fw [ets [etn fe [w fe jw fo [w fe tw faln fo | 
| [| [aso frase [| ase [12a f2us [rao [172 [126 [ano | rao] 205 | ris | r65 [136 | 
(RR a (a HS SS Lae DN RF Le 


as [es [in| a] ae [vas [is 
(462) ]( 2289¢ 161)f 320) [C9709] 273) 1580( 225)f1 74) 
ee [5 po | 


urbochargers without pulse converter (PC) 


Table | | an | - 
Setting values for Boece fuel- injection: pumps (size P) - a 1 Testoil-1SO 
Serfes F 4M 716 - BF 8M 716 . re oO 


Output group: 


a | a 
7 . Pump setting values for "B” 
- For continuous operation: Nameplate identification "B", for 
- Continuous output "A" per D1 
Engine type . — a oe 
rot Engines without fan or raw w 

. Nameplate identification “AY, 10% overloadable at n=constant 

apply. 

Nameplate identification man » 10% over loadable according to 


___ Pump_setting values C3 apply at pump rotational speed 1.032 


i 

toe. 

; , 
boa 


ction pumps (size P) Testoi!-1SO 4113 . 


a 


| Pump sett ing values for "Be outputs per DIN 6270 


~ 


continuous preestlans Nameplate identification’ Be for this pump setting values Ql apply. 
Continuous SutpUt “AS per DIN 627C° so 


Engines without fan or raw: water pump E 


eplate identification "A", 10% overloadable at neconstant. For these, pump setting values e 
Vy. . 


eplate ident: fication "A", 10% overloadable. according te We neonelien bla For these, 


setting values 03 ae at pump rotational - ‘speed Ti 032 Xx 5 engines , . © 


\ 
ms 


Table 2 ‘Contneay: 


Setting values for Bosch fuel =[niection pumps (size Py hy a Testoil-1SO 
Series F 4M 716 - BF SM 716. ms 2 


See ee tee ee 


\ . Pump setting values for "B" outputs per DIN 6270 


For continuous operation: Nameplate identificaton ' ‘B" 
vajues QY apply. 
: Cont inuous ‘out ut "A" per DIN 6270 - 
Engine type \ Engines without fan or raw water pump 


Namepla e identification "A", 10% overloadable at n=constant. 
Setting \velues Q2 apply. : 


Nameplate identification PA’, 10% overloadable according to the 


For these} pump setting values Q3 apply at pump rotational sped 


Tar areata eh 
lorena soeacoosee! 
2 ae ee ae Se SS a (el 


© Deny eraser enh en er] ae vs yf 9 
CE ee 
Se ae eee 
: feugn 202 | 200: fa35 ae aes aoe 
(196) 2089|{ 204) 325]( 178)]( 206)( 198)|(4 

ES Se 
oe 
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ae - Frese an ] 
injection pumps (cive P) oo Testoil-ISO 4113 


IV- 


Mont 
Zee 
tar a 


Pump setting values for "B" outputs per DIN 6270. | 


For continuous operation: Nameplate identificaton “B's ey this punp setting - 
values Q1 apply. 


Continuous output dan per DIN 6270 
Engines without fan or raw water pump : 


af 
sats identification "A", 10% Over loadable: at neconstant. For- these, p a 


tting values Q2 apply. 
eplate identification "A", 10% overloadable according to the propel er - 


these, pump yea values Q3 apply at ue rotational Speeds ¥ 032. x 2. | 


? ° ' é 
1800 1650 1800 12700 ff 1000 


EG CC CC Ce a: 
epee ete fee pe eee ee ee rc 
ai nC Fa ia ca a ee 
Gaga aa a ace Pn Ped E 
fee sn 305 |CvenyCve3yf 107] aeof TSH] Gef 17] 200K [EN SH] COL 807A) | 
Dee [ml a ee fe Pfr pe [er ap ff 
peeled terse ed ee ae it 
79 197+ | 194, 
Fala 


re [ier |e ae | mop or [oF 
Be a 


e with 4- channe} exhaust-gas turbochargers without pulse converter (PC) : 


Table 3 | 
Setting values for Bosch fuel- “inject ion pumps (size ’) 
Series F lo M716 - BF 16 716 


Outputs per DIN 700 20° | i = Pump setting Values fo 
Motor-vehicle and tractor to! . Non-overloadable, engi 
enaines : . : 


(Engines with fan): 7 
Nameplate identification 
. “Fe 


For. highly intermittent ope 
' . Nameplate identification “B 


Eng. (min V)” 2000 : : 1900. 1800 . ~2000 1800 : 1500 


i —— 


pS I 


tputs per DIN 700 20. mk Pump’ setting values for "B" outputs per DIN 6270 | 
ptor-vehicle and tractor Non-overloadable, engines without fan or raw water pump 


pmeplate identification 
. ad A . 


_ For highly: intermittent: operation. | For intermittent. ‘operation. 
- Nameplate identification * "8 : Rameptate. identification * 


rep Se wee 


(CHT ERC GR a CC CSC Q 
|__|360_| 129 | azo [123 [ses “fr2e ago [38 [26s 33 | 20 fi net oe 119 
ttt | | 


| ot 
Coo 


able 3 (continued) 
Setting values’ for Bosch fuel- een pumps: (size Pp) 
Series F 124 tae - BF 16 ud 716 


‘Outputs per DIR: 700°20 >, Pump setting values for 


‘Wotor-vehicle and tractor af Non-overloadable, engine 
engine 
(Engine with tay: 

Herp lets Sdenttf cation ; : 
oa : For highly intermittent opera} 


] ‘Nameplate identification °3" 


ro tw To [we [x To 
PPP 5] 


14041 403 


ued) 
njection pumps (size P) 


tputs per DIN 700 20. % Pump . setting values for “g” outputs per oN 627C i 
tor-vehicle and tractor. ; . ton-over loadable, engines without: fan or raw water pump i. 
inten. ees . 
meplate identif ication Ae me . 
_ = ak For highly intermittent operation. | For intermittent oferation. 
dee Nameplate identification roe : Namepiate identification “R" 


one 
1) 


Teele tetas ete oie eels fete ee 


FS of fe [ov 


. Table 4 
Setting values for Bosch fuel- ~injection pumps (size P) 
Series F 12 M 716 - _BF 164 6 


Output erols® 


Pump Seting: values for np outputs 
ad For continuous operation: Nameplate ‘dent ification “B", 
7 %y Qi Spply. 
= SN Fs Continuous: output “an per PIN 6770 
_ Engines without fan’or raw water p 


flame ptate - ee otis "A", 10% overloadable at n=cons 
setting values 02 ap 


Nameplate tdentt fention "A", 10% overloadable according 


Engine, type 


ee these, PURO. ead xaleee Q3’ apply at pump rotation 
Ra ° _ : 


7 Pe i Ed ade Ll 
| =| ee eae 


BFI2M 716- 


Technical technical Bulletin: 


Testoil-!SO 4113] . 


4 


hp! s ting values for “Be outputs per ie 6270 


For continuous operation: N epiete identification "BY, » for this pump Setting values: , 
Ql apply. : 


Continuous output "A" per CIN 6270 ie i 3 a : ee 


Engines: without, fan or raw water pump , es 


Nameplate identification mA", 10% overloadable at neconstant. For these, punp cS « 


setting values 02 apply. 
Nameplate identification "A", 10% overloadable according to the ‘propeller Taw. 


For these, pump. setting values Q3-aphly at pump, “rotational: pabeas 1, 032 x z engine, 


a 


: os : 
Tab 4 (continued) : ; es : 
Setting values for Bosch fuel-injection pumps (size P) io 
| Series F 12M 716 - BF ib M716 ve : , : 
wept woe 


Pump: setting values for. "Bt outputs Sie DIN 6 
For ‘continuous: operation: nameplate ‘identification 


Seiting values 5 Qi apply ° ae 
Continuous output “A” per bIN 6270 
Engines without fan or raw. water, pump 


Engine type a . Naeo ee Identification. “an ‘ 10% overtoadabie ec 


e 


ae values: Q2 apply. “ 
~|o-) Nameplate identifi ton “A, 10%. overioadable ccording 


7 By these, pun setting values Q3 apply a at pune ‘rotational Sp 


Eng.(min=!) — a ta a nate : 

eter erate ete 
oo [2 b2s | ts2 | 182 | 178 | s00 [160 [78 fiz [sas | 151 [159 Hhs6 Bf 
Cs a 
[a as rf esr 
je} {| {|__| tn ia 
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inued) 
-injection pumps (size P) 
16 


pump” Setting values for "B" ‘outputs per + DIN 6270 — 
For continuous operation: emepiare identification e° 5 for this pump aha. a aa 
setting values Ql apply ... ! co Be ge, oe 
" Continuous ou ut "A" per DIN 6270 i. = ah 
Engittes” without fan or Yaw water pump a wes 
Nameplate identification "A", 10% over loadable at neconstant. For these, pane setting no 
values Q2 apply. Ae 
Nameplate identification "A", lox overloadable vacenaing to the Prope lier law. For: oy 


o 


these, pump setting ‘Values Q3 apply at pump - rotational. speeds 1. 032 x 3 engine. nae ae 
" re DS aoe a? ogee 
5 ee ts a 


| | 
1500 


| PEEP EEE Pe ee Pepe ay . 


[ies [vez [ve [seo [veo [ive fire [ose var [vss [ase rao [ve [eo [ise | asolier for 


Sa ne eA 2 y 
: a 


Engines without. fam or raw water pump 


. om ae ee 
Table. 4 arena . Capes < a : 
os beetaa Gates for Bosch mee oe pumps {size Py: or ihe 
. *., Series BF6M 716 - BF ue M7 os fae ye ; 
mk ee ee Pump setting values for "B" outputs per DIN 6270 
ne. z y : for highly intermittent operatién 2 <- 
re 


“Nameplate, Adenti fication le rlon-overloadable 2 


- Fuel- “injection pump with pluager dia. 11 mm n (PE. -PLIO A. ) 


the 
| 


pee aah 


El Pl 
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Pump setting values for “B" outputs per DIN 6270 - 
For highly intermittent operation — a 
Engines without fan or raw water pump _ 
pameplate identification "B", non-overloadable a _ . 
vel-injection pump with plunger dia. 11 mm (PE..P110 A). | . 
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@ COMMUMICeLSD 16 SHY Third Periy 


‘NOTES ON TESTING oe. VOT-1-420/115 En 


ADJUSTING THE MANIFOLD-PRESSURE- COMPENSATOR’ (LOA) 3.1984 
ON THE FUEL INJECTION PUMP COMBINATIONS OF “ eunercedol VOTeIeDAr 00d 
DAF-ENGINES DT 615, OF 615, DU 825 - Supersedes VOT-I-OAF 007 


. _ Be foe 
. c . a re | ; 
\ : : . . * _ . : 1 


On the fuel- ~injection pump combinations as given above, th 
are set as follows: 


Remove the LDA and carry out the basic 
setting of the pump according to Section 
A, and of the governor according to 
Section B of the Test Specifications... 

q a 


Fit the LDA , | | 


e fult-Joad deliveries; 


Set the full-load qu ntity. (with. charge-. a 
air pressure) using’ the full-load stop : 
screw (3) in the housing, of the mani fold- oy. 
pressure compensator.” 7 


At the speed given in the Test specifica 
tions set the manifold- -pressure travel-”> + 

— rots guide-bug ing of ‘the helical spring J 
ott attsegips seat). patties pe Ne Cota 


Using the bell crank (2) of the mani fold- - 
pressure compensator, set the ful]- Voad 
j delivery at. 0 bar. 


Set 0.2...0.3 mm more control- fod travel 


eyererrs 


at the fuel- -delivery stop screw in the . * 
governor than is the case with charge~ ‘air 
pressure. ae 


\ 


1 = Spring pre-tension — vat 
(start and end of LOA travel) 


2 = Setting (without chorgeats pteeurel 
3 = Setting (with charge-air préssure) 


SWS 


w 
bP ihn oad 
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Please direct questions and comments concerning the contents to our 
authorized-representative in your country. | 
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After-sales Service Instructions 


Testing? 


| 1 VDT-W-400/301 B 
me _ Ed.1 


Fuel-injection Pumps =. .§\| |... 
with Pneumatic Governor ren are 
Test Specification Form Sheet (3) © ars ee | a : 


wT ter-sales Service 
Are eats 
Equipment 


Contents 


Page. 
"9 ” 1. Test Port Closing, Set Plunger Lift to 
Port Closing, Test Angular Cam Spacing 
2. Set Fuel Delivery , \ 
3. Governor Test : 
"4. Full-load Adjustment 


Q, 


i} 


Note i Bae 
With the introduction of modified iiarance ‘data, 


Test Instruction Manual VOT-WPP 001/4 B employed | : 
ih the past Is being replaced ona section-by-section ~ 


basis by new individual test instructions. | 


For this purpose new test specification form sheets 
apply and are identified by a number in a circle; | 
this number is intended to indicate the particular 
governor type affected. : ! 


These test instructions for fuel-injection pumps with 


a pocumalie governor contain testing information for. . 


ea + Q) 
Test Specification Form Sheet a 


© 1976 Robert Bosch GmbH 

Automotive Equipment Division AfterSales Senice’ 
Department for Technical Publications KH/VDT 
Postfach 50, D-7000 Stuttgart 1 


Questions and comments on the contents are to be 
directed to our authorized representative in your °, 
country. é 
The contents are only intended for the use of the 

‘ Bosch after-sales service organisation, and may not. 


be passed on to third patios without our consent. 


Printed in the Federal Republic of Germany. 


. Imprimé en République Fédérale d'Allamagne 


par Robert Bosch GmbH. 
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‘Correct in the 


_ 1. Test Port Closing, Set Plunger Lift to Port 


Closing, Test Angular Cam Spacing 


Make the adjustment with the control rod travel for 
uniform delivery (value in box) unlass expressly 
specified otherwise. 


x 


M-pump by tappet rollers of various thicknesses, 
A-pump by shifting the tappels screws, 
P-pump by shims. 


oo gon ’ cary 
11 ie 

Port closing is reached when the continuous flow of 
calibrating oil at the nozzle-holder assembly 


me exeiiion pipe changes to droplets. 


Pluiiger. Itt to port closing is the path (ie. distance) 
in mm from the BOC eee of the ploeer: to port’ | 
closing. os 


a“ 


‘increasaith the (eed cimecive only until calibration oil 
emerges without bubbles at the open bleeder screw. 


- — 
At the specitied plunger fift to port Lipsing of 
plunger-and-barrel assembly 1, set the pointer on 


the graduated disc to a number favorable for the 
measurement. | So an 


, ; Port Mipcing of the other acceriblies is set in each 
- case, in the specified direction of rotation, according 


to the eppiees of angular cam spacing as follows: 


— : cylinders:- 


-3-4-2, 90° easts 075°) each, 


; . cylinders:, 


-5+3-6- 2-4, 60° £ 08° (+ 075") each.” : 


*Abaornakeais sequences and angular cam spacings 
- are given on the applicable test specification sheet. 


‘The tolerance for checking is given in each case in 
- -brackets. These values apply far checking a pump 
_in the condition it is inwhen received. 


ee, 


2 Set Fuel Delivery 
Section A of the Test Specification Sheet 


The basic setting of the fuel delivery is considered 
as a pre-setting — uniform position of the pfunger- 
and-barrel assemblies — in order to check the ~° 


is made.as a 100-stroke measurement. 


plunger/barrel and delivery-valve assemblies, and. 


The fuel delivery given in Column dis the average 
value for all plunger-and-barrel assemblies. — 


The fuel delivery difference given in Column 4 - 


pump. 
) 


Should be set according to the values in boxes. 


Correction i in 

M-pumps at the contro} rod clamping piece, 
A-pumps at the Control sleeve gear, 
P-pumps at the barrel-and-valve Bsseme ly 


the condition it is in when received. 


applies for the plunger-and-barrel! assembly of one 


The control rod travel given in each case is set with: 
the associated control rod travel measuring device, , 


with the governor cover removed. Uniform delivery __ Spring. 


} 3. 3. Test of Control Rod Travel 


The ‘tolerance for checking is given in each caseth 
brackets. These values apply for checking a pump in 


Cotumns 10. . 11 7 


3 Potumns:# 9: 


i increase the vacuum from the value given in . 
’ *Column 4 (contr {sod travel limitation) to the . 


sInitial 


W- 460/304 
3. Governor Test i fee 
Section B of the Test Specification Sheet 


3.1 ° 

The leakage test is made at the specified vacuum 
(Columns 2. . 3): close the shutoff tap at the : 
adjustment throttle. The drop in vacuum must lie 

within the specified values. 


~ 


3.2 Control Rod Travei ‘ipliblion and Ereakensy 
Columns 4..5 


The control rod travel is limited at the full-load stop 
screw with the pump operating at ihe specified 
speed. 

Breakaway (° ‘in the test spsclligation: sheet) is: 
‘reached by placing shims wider the governor — 


. 


“ Columns 6 - eT egies 


: ‘The test of the control rod travel (German: “RW ) is 
carried out in the sequence of the vacuum data anne ‘ 


by the fest Specilication sheet. 
tag EE a we 
sxc Control eae 


If torque control begins at.too low a vacuum, the 
initial compression of the. torque-control spring 
, Le., thinner shims must be used 


35 Supplemental Cam =e idle sien 


c 


second value given in Column 8 aad press the 


2G supplementary ¢ m completely over. Decrease the © 


vacuum again to {he pgint of control rod travel 


- bimitation (Column, -) and then measure both values 


. in Columns 8. : 9. 


_ The difference in ontrol rod travel between full- load. 
‘and idle (Column 5 to Column 9, first value) must 
correspond with the data (°° in the test specification 


sheet) given in CoJumns 7...8 in Section Ct- 


if this difference is not reached, the spring retainer . 


must be changed accordingly: if the control rod: 


travel is too ‘large, remove shims (Item 49), and if the 
control rod travel js too small, add shims (ttem 49). _ 


wis a3* LLLLLLLIT 
hd NS 


P, = 50-90 p - 
“Shims, Item 46 


ol? 


Supplementary 
spring in operation 


Supplementary 
spring out of operation 


Full-load stop screw 


t 


i noted especially Perel, re ae 


. 


4. Full-load Adjustment == 
Section C of Test Specification Sheet 


41. ae 
The full- load control fod | travel | (Columns 7 1 -3) 
vl 
and to the control rod travel limitation set in 
Section B, Columns 4..5. 
pee 
The speed, vacuum, and fuel défivery given in 
Columns 1 .:3. must be reached with the One stoke 
measurement specilied. = 
The difference In tuel delivery by the plunger-and- 
barrel assembiies in one pump given in Cofumn 4 
_ Of Section A must be noted especially, ute limes more 
in the TOOT SHORE measurement)! 


If eceseary: correction i the. 

-M-pump at the clamp ng piece, — ns 
A-pump at the contro}-sleeve gear, and. : ; 
P-pump at the barrel- -and-valve assembly i os 


4.2 Fuel Delivery Characteristics ae 
‘Columns 4, 6.00 | 5g OE 3. 


Measure the fuel delivery at the vatuums and speeds 


SREEMIES: 


". Correction if fuel delivery too high: decrease the 
initial compression of the torque-control spring; 
if the fuel delivery is too low, increase the initial - 


es “*s-eompression of this spring. wey ca 


a, 


- 4.3 Imbalance among Cylinders at idle . 
e columns 7. 7: : 


“At the speed and vacuum specified, the idte fuel : 
. delivery must be reached. The difference in fuel 
- delivery given in Section A, Column 4, mee be i: 


Lia 
olf mae are ‘deviations in the difference in fuel 


'.. delivery, a compromise must be found between tue 


; delivery. characteristics at full-load’and at, idle... 

. When making the 1000-stroke measurenfént in 

-. Section C, the-vatues given in Section A are, 
" increased by ‘a factor of 10. 


‘The tolerance for checking is given i brackers in 
each case. These values apply tor ecg a Pye 
in jhe condition it is in whet received.” 


rs! 


Only tor use within the Bosch organization Not to be communicated to any third party. 
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AFTER-SALES SERVICE ON FUEL- INJECTION PUMPS © _ VOT-1-400/115 En 
6.1984 


PE..2W(M).. and PE..CW.. . 


supersedes edition 4.1984 


Fuel-injection pumps of size CW and some models of size 
ZW(M) cannot be tested on test bench EFEP 615 A. _ 


Injection-pump test bench EPS 675 is required for 
testing and setting. This injection-pump test bench has 
not been introduced in the Bosch After-Sales Service 
Organization. 


To enable after-sales service also on these injection 
pumps by.the Bosch After-Sales Service Organization, 

we offer you the possibility of sending these injection 
pumps to us for repair, testing and, setting. _ 


After-sales-service workshops - abroad should, if re- 
quired, send the above-quoted” injection pumps to the 
following address: 


Robert Bosch GmbH , _ 
KH/LAV 2 - Auspackraum. 
zur Weiterleitung an 
K 5 / QSG 
_ Auf der Breit 4. 


Oo D 7500 Karlsruhe 41 


The injection pumps should be sent in postage paid. The 
delivery note must clearly show the scope of work to be 


performed. Please quote this Technical Bulletin on. the 


delivery note. Except in the case of warranty damage for | 
which we. are responsible, the repair, testing and 
setting operations will be performed Subject, to payment. 


Geachatraberaich KH. Kundendenat Krattehrzeog Auarletung. 
BO © by Robert Bosch GmbH, Poattach 60, 0-7000 Stuttgart I. Pri inted in the Federal Repubirc of Germany. 


fue 


\U 


Imprimé en République Fédérale d Allemagne par Robe Bosch Gm 


Warranty procedure 


- During the warranty period derective components should 
‘be sent for warranty assessment through your national 
representative with warranty: application G 21 and 
delivery note to: 


Robert Bosch GnbH 

KH / LAV 2 -’Auspackraum 
zur Weiterleitung.an 
K 5 / QSG 
Auf der Breit 4 


D 7500 Karlsruhe 1 


~ 


“Please quote” this Technical Bulletin in. 1 plain text. 


Published by: 


Robert Bosch arbi 
Division KH Sey ta! tea. a Se 
Technical After-Sales Service (KH/VKD Z) 


Please direct questions. and comments: ‘concerning the: 
contents to our authorized ie beads in your. 
country.: 


Robert Bosch GmbH, After-Sales Service, Automotive Equipment 
Not to be communicated to any third party. : 


; File 4: 
FUEL-DELIVERY ADJUSTMENT IN — 'dentty ~ VOT-1-400/116 En 


SIZE P IN-LINE PUMPS INSTALLED — : 06.1986 


ON SCANIA ENGINES | Replaces edition of 6.64 | 
The Scania company retro-adjusts full-load delivery for 
higher or lower outputs on size P in-line pumps 


- installed on engines in the series 08, ONS, 0S8, OSIE, 
059, OSC9, ONI1, OSIT1, osti, osciy, 0814, 0sci4, pS114. 


The pumps are designated with an additional letter after 
the pump's type designation, and in some cases after the. 
assemb1ies part number. The corresponding test ; : 
specifications are supplemented with a reference to this 
Technical Bulletin upon exchange. 


The fuel-delivery setting values for the 011 engine: are. 
found on test sheet SCA11, On (see pertinent newest 
addition on microcard WP-..). 


Note: 
Adjustment of IP seeenbi ies ts permissible only: AasOrae 
“as it corresponds to the pump Gesignation or description: 


Use only the latest applicable test specifications on 

microcard WP... Other injection quantities can lead to 
engine damage and thus to damage claims on the part oF 
engine or vehicle owners. 


“When ordering IP assemblies, assemblies are delivered 

only with the basic setting. This means, that when — 
replacing a designated injection pump “the corresponding 
fuel-delivery adjustmen must be undertaken and the pump. 

eORKe spondingly marked. 


\ , 
ror initial adjustment, “always use the test 
specifications of the badie. assembly without the final 
letter, in cases where no\seperate test sheet is 
available. Afterwards undertake the required 

full- sJoad-delivery ara 
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2 Fuel-delivery adj. on P-pumps for Scania] <s==> 


> 


[- 400/106 


/ fos 
. an i 

a a 7 al j 
= Control-rod:trave] (mm). ay StF af 
= Engine speed n (min-') ee a, | 
= Highest rated engine speed > ; / 
= Full-load control-rod travel with manifold pressure pe 
= Full-load contro}- rod travel without manifold of 


. 
WMP wn— 


pressure - 


If full-load control-rod travel (4) becomes less than 
full-load control-rod travel (5) due to fuet-delivery ob 
reduction, LOA adjustment is no longer necessary. The © {- 
delivery quantities given in the tables have been , ‘} 
compiled based on documentation from Saab-Scania. 


a 


| 


on P-pumps for Scania] <=> | | 
i 


] 3 Fuel-delivery ad 


i [Engine Pump Governor | 
10 8 PE 6 P 110 A720 RS 261 - RQV..170R, | 
! | ~~", EP/RSV..3TOR . I 
J Ptececzeseccoceccenczesecoscecenceenssecsecanctosessase | 
Pump |Delivery quantity in.cm3/1000 _ |Cont.-rod- { 
|S261..|(+ 1.0) at engine speed ..min-!. [travel change | 
| {1200 * 900 - 750 600 3 |with full-load | 
he | j [change 4 | 
ged | | | | — { .. | 
‘ 1x | 8 | 8 | 7 | 72° f +0.7 mm, | 
a | | bo | - — | oo: | 
| f 2 | 8 | 75 | WW | 64 | =-¥.2 m {| 
| | | | ee 1 
| N | 7% | 70 | 64 [55 J =1.7 mm. | 
| | | | ro | 7 $e 
; | {7 { 63 | 57 | 48 ~2.3 m_ (| _ 
. | ee ee | | | 7 
[| t | 6 | S57 [| 52 | 43 |. -2.8am || 
; | | | | | | , | 
j { « | 60 { 52 | 46 | 37 1 °-3.3 m | 
i | | | i |. | 
i ° | 3 | 56 {49 | 44 | 34—~«Y - 3.6 m= | 
i | | I. I | | . | 
i fr | st f 46.) 49 [ 31 [  -3.9.m | 
Test specifications apply to calibration of) per 1S0-4113. 
J . . , . 
I , mo 
a 
| - — 


| 4 | Fuel-delivery adj. on P-pumps for Scania| <===> | 


a 


L-¥00/H6 


Pum Governor. af 

PE 6 P 110 A 720 RS 393 RQV200/1200 PA 224] 
RQV250/1200 © PA 469] © 

RQ 750 PA 528 I. 

RQ 900 PA 528 

| a RSV833 110 = =—sés&Y 
JAssy. no. 0 401 846.423, ..424,:..479, .».480 I 
| 0 401 876 240 , os | 


| Ichange with full-| 
[. min! - . .« [load change 
600 700 850 CO a 
95 
87 
84 


80 


| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


I 


Test specifications apply to calibration oi) eper 1S0-4113. 


by 


y 


| 5 | Fuel-delivery adj. on P-pumps for Scania] <===> | 


* 


|Engine Pum Governor 
|OS8. ; PE 6 P 110 A'720 RS 3012 RQV .. 275 R |. 
' PE 6 P 110 A 720 RS 3013 EPARSV::. 910 Re 
PE 6 P 110 A720 RS 3034 RQV... 275 R- 
PE 6 P 210 A 720. RS’ 3035 EP/RSV..310 R 
. 3 —4 secceuessemccsseerersresrsessegarerseccecesceeessc 
|OeTivery quantity in cm31000° {Cont.-rod- -- 
I< 1. -0} at engine speed {travel change _ 


. min~ \ [with full-) > 
600\ | load change 


+ 0.3 om | 


~ 
il ee 
| 


DA 

i= 

3 
a) 


Es 
oO 
Oo 


_ 
= 
w 

aja | 


s =, 


At 


a 
° 
pay) 


y 


. : ° t 
ee ee rm cre ar ee ce et ee ee ee ee ee ee ee a oe 


ay 


oo 


ee ee ce cr cme ees ce ee ee ce ee cee ce ee ee ee ee ee ee ee ef 
” . . . 


foa 


| 

| 

| 

I 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| + 

| 

|. 

|: 

iF 

| 

| 

J 

_ 
val 


‘ - Te 
ee ce ce ce cm ce ce cs wr cr ce ce ee es ee ee ee oe ee 
on 
Soe ee ee ee ee 
s, eo, 7 : 
“ad 


1 _6 | Fuel-delivery adj. on P-pumps for Scania] <as=> 


LT. 400/96 


| | 
{0S8 05,06 PE 6 P 110 A’720 RS . RQV 200-1200 PA 554 | a 
| "40 3034 RQV 200-1200 PA 554 | : 
{0S8 eokran PE 6 ‘p 110 A 720:;RS .  RQV 275-1200 PA 554-1 : 
| 3034 Zz RQV 250-1100 PA 657-4| 2 
| _ — RSUV 833110 ne ie me eb 
Assy. No. 0 401 876 715 RSV | a 
| 0 401 846 733, ..770, ..790 ! 
| Sresceceseresscecaccesecececenceceresecoceceseccancecer | . a 
[Pump [Delivery quantity in cm3/1000 {[Cont.-rod- | | 
| te 1.0) at engine speed ..min-!' {travel change. | | 
| 700 jwith full-toad |. 
J pete | 
| { GF coed a ] 
of (eee ee | WW | - 0.2mm || ee 
| Lt od x I, on 
1x I 110 = - 0.5 mm | 
| | ¥ 1 | os 
1 Qe] 106 | - 0.7 m {|{- 5 
| | oy eee “fe 
1 z 4 ' 102 - | 9 - 1.0m [- , 
| | [ cL : 
| o | 98 do- 3.2m | 
| | | ; | : 
tu od. 93 - | -1.5 mm |- 
| | ms kame ye | 
{| | - 65 es [- - 3.9 mm | 
| | : YT. os 4 be 
,;u | 78 { - 2.4m | 
} | . t > 
So 1K 4 ee ee ; atl - 2.8 mm — | 
~ | | ey ye Pe py | 
1 3 | 6B f= 3.2 mm | 
| If -. 60 cies | - 3.6m | 
| | r [- 


Test specifications apply to calibration oi] per IS0-4113. 
a 4 ' * se 


| 7_| Fuel-delivery adj. on P-pumps for Scanial <ees> | 


oe Ne rmS TT 


{Engine - Pum ao Governor 


| 
}0S8 42 PE 6 P 110 A 720:RS RQ 780 PA 528 | 
| - 9076. RQ 900 PA 528 | 
_JAssy. No. 0 401 846 775, ..776— AOR \ | 
|Pump [Delivery quantity in cm3/1000. |Cont.-rod- | 
| (+ 1) at engine speed. [travel change | 
| |..min~ iets : Jwith full-.. | 
| % | 700 eS)! Jload change | 
Mpc re Se ee eee eae ae ea | 
ae ee ee ie | 
i vy { 129 i 137 i +0.5m |[ 
| | ire | | 
1 oT fo l6 125 4-127 | +0.3 mm | 
| | tT ! * | 
| Ss | 114 | 138 - 0.2. mm — |. 
| | i | ent 
| x | 107.. | VW2. { ’> 0.5 m™m | 
ee +—- | é | 
, Qo | * 103 °° |, 108 | - - 0:8 mm | 
His 2 | | oa | . | - 
; 2 | 96 |. 103 » of = 1.7 1m le 
| | ip | ! o2e)| 
[ oO f- 93. | 100 | ~1.3 m= | 
| | al) oD | a | 
| N { 86 |”. “96 | -1.5 mm |. 
I. | | | an | ‘ 
{ ww | 81 | 89 | - 2.0 m= | 
| | | | | oe 
{ lc | “75 | 83 | =234 mm ee 
| | d | {i 
f K | 69 =| ss 8 }..- 2.8m [°. 
| | 7 | ae OL. ' 
{ 3 | ne i, | ~3.2 mm | ‘ 
| | oe ee i | 
| I | 56 | 65. | .-3.7 m= | « 
7 


Test specifications apply to calibration of) IS0-4113. 


a 


. 


| 8 | Fuel-delivery adj. on P-pumps for Scania] <=<=> | “Fe 


” 


J. 400/16 


> 


[Engine Pum Governor ef : 

|OSI8 01 PE 6 P 110 A 720 RS 3034 RQV 200-1200 PA 529| 7 

|OSI8 01° ~ §291 qe 

| Kran * ROV 275- 1200 PA 529-1. 

|Assy. no: Q 401 846 732,7>..791 ot 

| Raters ccecessecesterssireeesreesscecseseracescesscseses | f 

{Pump |Oelivery quantity in cm3/1000 [Cont.-rod- “| ’ 

| }(+ 1.0) at engine speed ..min- 7 {travel change | | - : 

| 1 710 with full- bead hi ES 

| | : __ [change | - 

| z, | , . 32 - | Shute > gas | , 

is | 126, os fe 2 O22 om if 

| | ae fa tee i ; 

X ! 120° ar . - 0.5 mm: Ael . 2 

| Q | 115 ! = 0.7 me G1 . 

| 2 108 a ! - 1.0 mm: i 

| Joe a} ey 

| o | 104 f - 1.2 1m ° | - 

i i eae | | a 

| nN | 99. re ce e-  | ce 

| | a | ee 

{ 4 | 90 . | - 2.0 m (| Pe 
S- | | oe | | fds 

J tc. | 62 | - 2.5mm | a 

| | a | Mie { ay 

|} Kk | 715 7 | - 2.9 m {| ne 

| | ; f | a 

1 J | 69 I -~ 3.4 mm. | a 

| | . | | 

| rt | 63 | [ 3.8.1 | 


Test specifications apply to calibration oil per-1$0-4113.. 
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9 | Fuel—-delivery adj. on P-pumps for Scania]. <sce> 


m™ 


al 
{0S18 4). PE 6 P TIOA 720 RS 3076 


$ 


RQ 900 PA $28-2| 


| 
Assy. No. 0 401 646 777, ..778 - ar 


Sose> SP Rareesssasecsceseceeneceetenss seescesscec\eesse 


ie 
, ; RQ 750 PA 528-1| 
ae | 
eal 
| 


[Pump [Delivery quantity in cm3/1000._\|Cont.-rod-. 
| I(+ 1.0) at engine speed . mine! travel change 


| 700 | 850 with full- Yoad |)’ | 
L- [os bthange re 


| has oy 
\ -0.2 
\ -.0.5 


\-01 


| 
J 
| 
| 
| 
| 
| 
| 
| 
|. 

1.0 | 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Se 129 131 


Xx 123 
Q 


2 


125 
119 


: Vs 7 


| 

| 

I 

| 

| 

| 

| 

| 

0 eee | 

oe 
N |. = 7.6 
lee 

| 

| 

| 

| 

| 

| 

| 

| 


s 


M 


\ 


“Ll ar 2. oa mm 


K “i= 3. 0. mm 


‘ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| J 
| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
4 
| 
J 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Ke oor nnn enn arr snreaaee ee e e e 
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Test specifications apply to calibration oi} per 1S0-4113. 


10 | Fuel-delivery adj. on P-pumps for Scania 


Ao, ee a : 3 
a ae . 1-yoos1 
j 
Hl 
ns i 1 ap 
f P —_ . y" 
f - ae 
f @ ; ae 
h : vent 
| . a abe 
i a : FI 
| ead 
i & i 


/ : i . me Nal eon eer ee ee ee -_ 
JEngine_! Pump ss ; Governor an Beak 
10S9 01 / PE 6P 120A 320 RS 7102 Rav 200-1100 PA 712-1] 
| 03 / PE 6P 120A-326 RS 7102 RQV 200-1100: PA) 712 |- ao) 
| | PE 6P 120A 320 RS 7102, RQ . 39071000 PA 145 oe 
[Assy. no. 0 402 746 800, ..822..°., m* | * 
| Seesrapssscess wenceesnentapnantilWientnensinsnerchnsese| = £ 
|Pump /|Delivery quantity tp cm3/1000 : |Cont. -rod} ry oe 
| i1(+ 1.0) at engine speed ..min~ -1 |travel change | , 
| il ae! || rt ee [with fullrtoad: I 
| {. 
| j ve wt ) | 
| s/ | 160 f= 0.tsmm f- 
ee er i | 
1 x! I 154 Ji. = 0.4imm | 
; os ol | ae. 5 coe 
i Qe 3 15) P= 0.6! 
1 | j | 7 - | - na | : 
bee, =I | ae. ole ee eS ae 
“tio | 140 ee | -1.t im | 2 : 
lj | Deel ae a z 
dln 134 ee ~ 
|: | ee ee ee | 2 
1M | 126 1 - - 1.9mm | . | 
F | 7 is oe ee oe 
| 2119 re MP = 2.3m | 
1 | : I oa 
| kK | 112 Pho = 2.7 mm | 
| l eee ope oe! Sl 
}o | | 107 2 |) = 3.0 mm | 
4 | : 243i: | 
| | a ee 
al | ely | 
| | | A 2 
Jt | me bk - 
|. |. ioe 1. it 
nl = 


jee’ : oath, a: : | 
' sey : | 


Test specifications apply to calibration oi] per ISQ-4113, 
i, asiwell as calibrating nozzle- holder assembly 7 688 90) 074 
ote and test pressure line gots 7 680 750 015 


e 


Josc9 01 PE é P 720 A, 320 RS 7103 RV sata daa 2°. | : 
| - | . 
| Assy. ao. 0 402 746 801 - Be, eo / fo - ef : 
)eoee cece cemecshecmecccemcecceseseencirechece cceucesce| o 
[Pump |Oelivery quantity in em (1000 {cont® -rod-; | ¢ es 
gil {(+ 1. 2) at arate speed travel change |- 2 
| j. minh. : {with full- r lead lod 
| bo. ok. 700 : | change” eg Be te 
|. a : = me 
hare ane % ere ly 
| “174 om | 
, = | 8 Soll : 
} x | 168 mm | f 
| |’ : [. 
| 164 mm spe oe 
if. >, ie te 
| ZT. | ~ 458 fee . mm j 
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Test enecieveations apply to calibration oil per 180-4113, 
as well. as calibrating nozzle-holder assembly 1,688 901 019 
and _ test pressure line J). Ws 680 750 015 
~ : . , ; . a \ 
r : ; ;: : : \ ‘5 

ao : 


12 | Fuel-delivery adi. on P-pumps for Scania <ouo 


1- 400/44 


_~ Governor was 

_ [ONT 01 PE 6 P1IN0 A 720 RS) RQV 250-1100 PA 468 | 

| 04 a 3065 RQ 250/1100 PA 470° 
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Test specifications apply to calibration oil. per 1S0-4113. 
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‘Test specifications’ apply to calibration oil per 180-4113. 
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Test specifications applies to caTibration oi] per 
180-4113 as well as — a 

- calibrating nozzle-holder assembly r 688. 901 019° ; os ni 
and test pressure line -. 7 680 750 015. 
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“Test specification apply to calibration oi] per 1s0-4713, 
as well. as : 

calibrating-nozz1 assembly 1 688 901° 019. 

and test ‘pressure line. 1 680.750 015. 
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Test specifications apply to calibration oi] per 180-4413. 
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[Delivery quantity in cm3/1000 


1(+ 1.0) at engin 


prestroke= 


Pump 


4a 


Fuel-deliver 


adj.'on P-pumps for Scania] <=ss=a> 


18 


+ L- yoopts 
co, be. 


4 
2 | 
: I \ 
; 4 ° . . | a . : - 
7 7 — Se | 
: 7 a oe 
Z 2 
. _ RQ. 250/1100 PA aya : 
jos1d Wd ae ote | - 
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Engine Pump a Governor” | 
|0S11 05 Case PE 6P 110-4 720 $3040 RSV. 350-1100 | 
|0S11 05 al a P1/481 
|Assy. no. 0 401 876 720 y i a o 
| cewecescccssesnussccesusseacosest cueeerteseesseccassen i 
[Pump |Oelivery: quantity in cm3/1000° |Cont: -rod= 
- | i (+ 7.0). at engine speed -}min “1 travel change 
7 | ae with -ful “load 
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|Engine “Pump Governor. | , 

{0S11 05 Case PE 6P 110 A 720 RS. 3040-1 RSV 350-1100" ~- 
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{Pump |Oelivery quantity tn. cm3/1000 jCont.-rod-: 

\(+ 1. 0) at engine speed ..min-) { travel. change 
| fwith full- Toad ! 
[change 
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- Test specifications apply’ to calibration of] 1 pe a 
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Test specifications apply to calibration of] per IS0-4113. 
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{Pump |Oelivery quantity im cm3/1000 . [Cont.-rod- 

[(+ 1.0) at engine speed ..min~™ |travel change | 

ae (with full-load 
{change 
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Test specifications apply to calibration oi] per ISQ-4113. 
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{Engine : | Pump EOveRnOr 
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| Pump * [Del $very quantity in‘cm3/1000 | Cont.-rod- 
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Test specifications apply, to calibration oil per 1S0-4113. 
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{Engine Pum Governor 
J0S11 15,18 PE 6P 120A 720 RS7001 RQV 250- 1000 PA 539 
{0S11 15 Kran - OG : * 200-1000 PA 539 
| : *  RQV 250-1050 PA 539 
| -: 200-1050 PA 539 
|  RQL 250/1000 PA 616 
| Sat -200/1000 PA 616 
| aes + Ge ROV 218-1000 PA 539-4), 
JAssy. no. 0 402 646 801, ..802, - 809 a ; 
| 0 402 646 817 2, ee 
Jessecessescascenscesccsersneecnesmeccesmoseesrecencesce e 
|Pump |Delivery quantity in cm3/1000 | |Cont.-rod- 
| [(+ 1.0) at engine speed. . smin7) [travel change 

| = os, [with full-load 

: | ‘ op a8 : : % [change “ 

S , _ 7 0.2 mm 
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Test specifications apply to’ calibration oft per 1$0-4113, 
as well as 

calibrating nozzle-holder assembly 1 688 903 019 

and test pressure line . 1 680 750 015. 


| 25 | Fuel-delivery adj. on P-pumps for Scania] <sc=> | 
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{Assy. no. 0 402 646-819 
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Test specifications apply to calibration oi] per 1S0-4113, 
as well as 
calibrating nozzle-holder assembly 1 688 901 019 

and test pressure line oe 7 680 750 015.. 
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jEngines==~S~S*~*~‘éimS*~“‘CSNS#CNWCC Governor... es 
1051140,41,42 PE 6P 120A 720RS 7001 RSV 350-1100P 1/481] | og 
}0SI17 40,44 . ee i cee eae 
|Assy. no. 0.402 676 800 Bees 


wt | SOMES TCS SPMSCeCecesHe Sere Re sre seesesecescteesnsamweessercess { 


[Pump |Delivery quantity in cm3/1000 | [Cont.-rod- | 
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| - xg : . [with full-load: | 
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| | Ass a ae | 
1, R | . 235 f+ 7.6 mm | 
| eid Pe a | 
Iw 228 fe 1.3 mm | 
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Test specifications apply to calibration oil per IS0-4113, 
as well as 
calibrating nozzle-holder assembly 1 688 901 019 
and test pressure line 1 680 750 015. 
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jEngine Pump Sven 
J0S11 43,44 PE GP 120A 720 RS 7004 — = RQ 750 PA 528| 


| 45 RQ. 900 PA 528} 
JOS111 42, 45. 2 —RQ1050 PA 528 | 
JAssy. no. 0 402 646 803, .. 804, «805°. | 
ea eae ASE a ee ea eee Aer me meee ewan =| 
}Pump |Delivery quantity in cm3/1000 ([Cont.-rod- | 
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Ae specifications apply to calibration oi) IS0-4113, as 


well as calibrating nozzle-holder assembly 1 688 901 019 
and test pressure line = ~- 1 680 750 015. 
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Pump Governor : 
PE 6P 120A 720 RS 7007 RQV 200-1000 PA 539-2 
RQV 275- 1100 PA 539- 
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Test specifications apply to calibration oil per 150-4113, 
as well as 

calibrating nozzle-holder assembly 1 688 90) 019 

and test presssure line 1 680 750 015. 
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JAssy. no. 0 402 646 821 | 

| Soissseerssse mere escenerccemercessececsnereseesessan = 5: 

Pump |ODelivery quantity in cm3/1000 _ {Cont.-rod- 
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Test specifications apply to calibration oi] per 
180-4113, as well as 

calibrating nozzle-holder assembly 1 688 901 019 
and test pressure line 1 680 750 015... 
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[Engine - ump GSVeEnOE |. 
}0C 11 03 =PE 6P 120 - 720 RS 7015 RQV 200- 1000 PA 768] 
| 06. 
JAssy. no. 0 402 646 8287 
| SSSRsEas weeeescsoreerrsesesrecnessmeeseseereessereece 
Pump |Delivery quantity in cm3/1000 \Cont!.- rod- 
1(+ 1.0) at engine. speed ..min-! [travel change | 
5 . ge eh 9 . [with full+ “Toad 
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Test apeetpieatvens: apply to , calibration 
as well as 


calibrating no 
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tthe 21 AS Glib 


jEngine — : Pump - ‘Governor | 
{0S 14 01 PE BP 110A 920/4LS 3020 - RQV 250-1000] 
| ; as oS ‘pA 306/2 R | 
{Assy. no. 0 401 848 717 Lo : ; ! 
“|Delivery quantity in cm3/1000 — {Cont.-rod- | 
|(+ 1.0) at engine speed ..min-! |travel change | 
. _ Jwith full-load | 
Vo: .° |ehange 

. | 1000 - ‘ | 


154 - 0.5 mm’ 


217 mm 


sy 


207 mm: 
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L-¥00/16 


% 
a - I ‘ ; 
Engine Pump Generator r | 
{OS 14 06, 07 FE 8P 120A 920741S1002 RQV 250-1050 PA S47]. 1 
JOS 14 06 Kran . a | ’ 
* {NOm.conj. O 402 648 802°,. | :, 
a feacarsescenecensscecercgesencer c= PeSrCCES SSP ecerersces ea} , : 
[Pump |Oelivery quantitiy in cm3/1000_ |Cont.-rod- | 
| 1(+ 1.0) at engine speed ..min-! |travel change | “ 
| | ‘ - 4Awith full- load | = 
- | | . ‘ _° [change L 
| 700 | 
| | | |. 
Jt sot 184 {- - 0.2 mm | 
| | | ° | ; 
1x | 176 |, 70.6 qm = | pe 
| | oo! | | 
1 Q | 170 | - 0.8 mm ] 
| | - | | 
1 2 | 164. f -V.1 mm | 
a) | , 169 ; | - 1.3 mm { . 
} > | a | 
| Nn I _ 153 a | - 7.6 mm ] 
| { a | | 
| 4 | 145 ee ee 
|. \- , | | 
oe | 137 {|  - 2.6 mm | 
| | | 1: 
1K | fim | -3.0m |- 
| i | | 
| 3 | 122 i -3.5 mm { \ 
| | | | 
it tT 4 ; 114 . f -4.0 mm jt. ny 
| | | if : 
| G ; av, . _ 

a 3 oo hg 
foe ; wo a 
Test specifications apply to calibration of] per 1S0-4113, 
as well as 
calibrating nozzle-holder assembly 1 688 907 019 
and test pressure line * 1 680 750 015. 

> . ~ 
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G18 


coy ae 64 G18 ° oa 


5 
s 
‘ id \ Py 
: \ 
: \ 
: , \ 2 
4 . . x s Te ea 
: 7 a , 2 oe f : gees a 
. jEnqgine- _ “Pump __ Generator | - |, mn 
\ {0S 14 06, 07 PE BP 120A .920/4LS7002 RQV 275-3000 PA; Jy. 
a 10S 14 06 Kran we 8 §47-3| | 4 
: \Assy. No. 0 402.648 610 3 of 
. | pose cseccesescsestececerscessesececerscanenenscencecess| . 
: |Pump {|Oelivery quantity in cm3/1000. |Cont.-rod-. | 
| {(+ 1.0) engine speed ..min~! [travel change . | 
: | | Jwith full-load |” 
\ 1 > | |change ~ oe | 
: | a 700 as . _ |. 
: | l | ee | | 
: . | Ss | 184. “  f . = 042 -mm {: 
: | \ 7 a“ cea Ot ? = sl 
‘ a 176 | = 0.6m | 
| one, Seu ee Ze t 
: r Qa et 170°. ee 0.8 mm |. 
, an | Ws re Co ee | 
\ 12 4. . 364 Ses fp m1. mm} 
. 2 | | Bes By Cae ah: | 
: | oO | 159 ae | ~ 1.3 mm { 
7 ee ee 
ee ee | BB 1 om 
\ | | eae 2 a | 
: a | | ee ee ee | 
' a 1370 of 226 rm 
} 4 | . fe | | 
Po of KO | 131.0 0°~2«~*S = 8.0 om 
\ | I*. _ ° : | i‘ | 
ee or | 122 = 8S mm |. 
ed = ot oe al 
| chet id W4 0) . | > - 4.0 mm { 
. ‘Test specifications apply to calibration oi] per 180-4113, | 
as well as ray . 
7 calibrating nozzle-holder assembly 1 688 901 019 
_ and test pressure line 1 680 750 O15. 
: | 
| 
| |_|34 | Fuel-delivery adj. on P-pumps for Scania] <==«> | | 
im gy OW G44 a9 


c Rane ar. 

OS 14 06, 07: PE BP 120A 920/4LS 1002 RQV 250-1000 PA547 

OS. 14 06 Kran _ 
Assy. no. 0 402 648 801 

Pump [Delivery quantity in cm3/1000  |Cont.-rod- . 


[(+ 1.0) -at engine speed ..min- -) |travel change 
| ‘ - {with full-load 


1 

i 

| 

| 

| 

| 

| 

1 

| 

{ { "  - fehange . 

PE na FO a fe 

laos ee oe ee oe 

f Ss 4 184 } -- 0.2 mm 

| | : 1. 

1x | 176 ‘{. - 0.6 mm 
il | | 

1 Qa. | 170 | - 0.8. mm 

| j : Ae. 

1 z 4 . 164 cn eee ee 

| I " | 

| o | 159 “J = 1.3 mm 

| | - | , 

[( Ww | 153 -{  - 7.6 mm 

| | a | 

ee | 145 { - 2.17 mm 

| | | 

oe | 137 -| + 2.6 mm 

| \ ‘s t 7 

| K f W | +. 3.0 mm 

| | \ an {* ; ; 

1 J | 122° | -- 3.5 mm 

. “G - 

{ I | 114 am] --= 4.0 mm 


Test specifications apply to calibration ou per 150-8113, 


as well as . 
calibrating nozzle-holder assembly 1 688 « 01019 . 


and test pressure line 1 680 #750 015. 
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|Enqine Pump { Governor. {° 
}0S.14 42 PE’ 8P 320A 920/4LS 7002-1 RSV 350-1050 [. 

an a fe ee a P1/504 |. 
|Assy. no. 0 402 678 801 ee | 


Jesesrcsccessoessesseesesesseecreer ssesteseeneresrrsee ss { 
[Pump |Oelivery quantity in cm3/1000 — |Cont.-rod~— | 
| ° [C+ 1.0) at engine speed ..min-! [travel change | 
en a Jwith full-load | 
| a 3 | fehange i 
| __700 

7 | She oe 
| $s — 184 - 0:2 mm 
ta 
| 
| : 
1 Q. 170 -.0.8.mm 
[ Zz: 164 <0 mm 


as well as”. 
caltbrating nozile- holder assembly 1 688 901 019 
and test BESSSATS Vine... 680 750 015. 


Atm 


. 
E Sa 
I = a tT. 
| sae tl ae 2) rr Das a 
oe oe ops oe NG 9 Oe f= = 0.6 mm | ee hee 
| . ’ . | |. aa 
| ar i ‘ { | Aa. 
5 ‘ 
{ 
wi te | mp. 
Test specifications polis to eavibration oi] per Iso- 4113,. 


< : ; : ; ‘ ae oe 
dee aie . a : ; 
x z * 
‘ = “ athe AO A Ges 
3 % ! : ® * cane 2 
. we 
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e 


|Enqine ‘Pump - '-. | Generator 
[0SC14 01,02 PE 8P 120 A-920/4LS’ TROV 200- 950 PA 547-1 
|0SC14 07 Kran 7008 | } RQV 275-900 PA 547-4 
| 7 : ~.7008K. ROV 200-950 PA 547-1 
{ ” ae RQV 200-950 PA 736 
{Assy. no. 0 402 648 807, ..811, ..813, ..815 


{ peWascaccsanudsactiewsekaunsdencestexesuseauvaveresesen : 


|Pump {Delivery quantity in cm3/1000  |Cont.-rod- 

- ((+ 7.0) at engine speed '. .min-? [travel change 
; 7 Jwith full-load 

| (oss ‘} | |ehange 


aia ° 
ine 
3 


23343 a3 3 - z 3 


| 

| 

| 

| 

| 

I 

| 

| 

| 

| 
oval 
or 
cal 
| 
| 

| 

| 

| 

| 

| 

| 

| 

I 

| 

| 

| 


ae ae 
Wo. # a 


Test era apply to. calibration oil per -1S0- 4113, 
as well as. 
calibrating nozzle-holder open 1 688 907 019 
and test pressure Tine — 1 680 750 015. 


SiS 
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[-400/46 


: ; ae om _ . : a on Ee & 2 : 2S 
, ~ - — : fe 
i ; “Generator~ t[ ess 
. [0S 14 40,42 PE. BP. 420 A 920/4 LS 7002 RSV 350-1100 | \ 
]0SI114 40,41 | . ; Pp 1/484 | 
> ~~ {Assy. no. 0 402 678 800 | 
7 ‘ A "| paac'gnencrnteucenecescaenacosececunnensesnenercesennere| > : : 
| [Pump [Delivery quantity in cm3/1000 _ [{Cont.-rod- | . 
a Way | I(+ 1.0) at engine speed ..min-! [travel chapge | i 
| , |with full-load | | 
| 


| fehange | 
i. U. | 229 -) 0+ 1.9 mmf! 
| : { : ds : 
| Rk | 4 224 ~ fo 4#7.6mm | t 
| | : wo ; re | : al | 
| WwW {. 218 |. #723 mm | m, 
| — ee fF tee ae 
‘|v ~~ 210 } .+17.0 m = | yan 
| ae ee ee ee | 
fy | 204. ; ‘| 40.7 m ([- 2 
| |. a fe gee { 
| T | - 195 ; ee | + 0.4 mm | 
| fe us |. | 
f § f° 184 | - 0:2 .m | 
| ees ae cee Bee ae OTP 
| x | ° 176 sf = 0.6mm 
| | : > a ic. | ce If. 
LQ | ee ee) ee a ee 
Iter i] : 4 See | . | 
1 Zz | . 164 es os Pee) | 
| |. eS 7. “3 | 
{ Oo | 159 re cs ee © 
| Pg eet . Comme meee Oiare b: 
f Nf - 153 - of = 1.6 mm | 
ee es | | } -2..m [| 
ft. 137 So ee 2.6 mmf 
[ | an ; | is | 
| Kk | 131 } -3.0m | 

7 | eos | evens ei 2 
ee a (Vee fi | - 3.5 mm | 

\ bch \ | 

| I | “14 1 -4.0m | 
Bie Sle ee Se Pa ee ee 
Test specifications apply to calibration oi] per IS0-41]3, 
as well as calibrating nozzle-holder assembly a 
1 688 901 079 and test pressure line 1 680 750 015. Ke 
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é 


ms as GR G23_ es | ota 


L-400/ 06 


$1441 PE BP 120 A 920/4 ts7003 B 
“Ipstia 42,43 . RQV 900 PA f2B 


{Assy no. 0 402.648 803, . -804,2 805 RQV1050 PA Be 


{Pump {Delivery quantity in cm3/1000 _ |Cont.-rod- 


; 
| a 
1.7. 
i 
. eG 
[(+,1.0) at engine speed ..min7) |travel change || - 
+ |~ 
ea i 
| : 


| =e anna wai eee 


| 
| { - , Oe [with full~load 
d | we BO oa ange. 
| ; 
| l a ~ [ ; 
| vs | 246 «=f = 241 { 2430 {+ 2.7 mm | 
| I { | fe ee i 
f R | 238 |) 235. | 237, | +. 1.8 om 
| | rs rs | 
| WwW ot 237 | 2° | 231 |. +1.5 m 
re a i i [on 
i v4 223 «| 34219. | 224 | +1.2 mm . |. 
| | I. | | ; 
[ ¥ | 24 | 20° fv .216 | .+0.8 m- | . 
l | | |- Pov o 
1 T | 205 J 204 | 210 |: +0.4 mm | " 
| | | | fe 7 | 
1; S | -183 | 163—s| 194 | -- 0.2 m | |’ 
| 1° A | a | 
| x 4! 1799 “f WO -f. 190. Jf -0.8 mm ° | 
a cs een cee | 
1 Qq | 7300¢«4(—0O«477's || 187°. [| -+0.6 mm | . 
| | | | ee on I; 
1; Zz | 165 Of] as 180° |  - 0.9 m | 
| | | | eo | oe alt 
1o | 160 | 166 | 17S f= 1. mm ft 
| | | | i o af : 
In { 194 |) 162 [170 | = 3m 
| | [ Po ; 
iw | 47 | 154 fe 62 PB om | x . ; 
| | | | ee cee ee | wa 
| 140 | 147. | 154 { . - 2.2 mm -| 
| | - | | | | - | 
a | 134 | 139 | 145 [| - 2.6 0m. | 
| | - | lo} | I 
| 126 «| 34.132 sf 937 | 3.0mm 
| | ~ | | | { 
I 121 125 128 - 3.4 m 


Test specifications apply to calibration oi] per 180-4113, 
as wel] as calibrating nozzle-holder assembly . 
1 688 901 019 and test pressure line 1 680 750 015. ; a 
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TO 240.8658 


SEALING INSTRUCTIONS FOR _ ypT-¥=400/117 En 
PE..P..FUEL-INJECTION PUMPS tt 71988 
‘ON SCANIA ENGINES | PN 


Size’ P in-line ‘injection pumps on Scania engines must 
. be sealed as described in the fol lowjng after repairing | 
and/or: setting. on the ee ree ‘test bench, \ 


i? 


Geschstabereich KH. Kundendienst Keafttehrzeu “Ausretung 
© by Robert Boach GmbH. Posttach 60, 0-7000 Stutigant I. Printed in the Federal Republic of Germany. 
Impamé en République Fédérale d'Allemagne par Robert Boesch GmbH 


SSS 26 


Wire sealing Hf maximum-speed stop screw (1) and. 


governor sprik§-mounting bore screw plug (2) with the 
ae housing on 6-cylinder pumps... 


\ Paint sealing with yellow sealing paint of governor: 
‘cover fastening screw (3) on 6-. and 8-cylinder pumps, 
and of clamping screw (4), for. speed poner). lever on 
6- eylindey pumps. 


i—4 
— 
» 

wo 
- 
~ 

Ss 
[~2) 
- 

o. 

(5) 
- 

c 
<£ 
o 
= 


Wire sealing: of governor spring ‘nounting bore screw . 
; plug (1) with the governor housing and of pump housing 
cover (2) with governor housing fastening screw GQ): ‘on 
‘B-cylinder pumps. 


Paint. sealing with yellow sealing: paint. of - clamping 
screw (4) of the. speed- “control lever on B-cylinder 
* PUMPS « TOON. wo. 


Land 
= 
~~ 
~\ 
S 
~S 
’ 

oe 


(2) 


goyernor cover 


Technical Bulleti 


fs 


A 9. 


_ 
Wire ‘sealing of manifold-pressure compensate cover eae a 
fastening screw (1) with manifold-pressure compen r . 

“housing cover fastening screw (2) on 6-and 8-cylinder =. 


ee a 
via ey 


3 


Technical Bulletin. © - | 


ots £40000 


Wire sealing of. two’ manifold- ~pressure compensator 
housing coverfastening screws (1 and 2) on 6- ang 
enev Nader Guns oe 


Bs ’ 
bss 
haw. aty 
Sp ied 5 a . 7 uf 
wg 
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. Register |” 40. 246, “58 
oo rile . ‘ 
SETTING OF INJECTED FUEL —_—_‘Hdentity oT I -s00/122 Enfo 


a < 


: QUANTITY FOR. IN-LINE PUMPS; ue 8.1986 
SIZE P, BUILT ON 1p SCANIA- ENGINES — aa | 


“ 
“ . hee 


ln: Technical aulletin voT- 1-400/116, oO 
06.1986 edition, the test nozzle- : coe, — 
of. and- -holder assembly -_ ree - , 
1698901014 re 
“4s “specified on page 11 for setting ee _ 
the quantity of fuel injected by _ coe : 
a electric fuel-pump assemblies : - a re ne 
t . a ° . 


0 402 746 800 
ahd 0 402. 746 822. 


“This informat ion’ is incorrect. 


Use test nozzle-and- “holder assenbly coonh 
1 688 901 019. . 


o> ! ta . : awe. 
\ 

\ . 

me 3 


Please correct this in Technical. Bulletin: te 
vot - I- 400/116. : \ 


: — ; - _ _ a! 

Published by: \.: 
Robert Bosch GmbH | - 

Division KH \ 

After-Sales Service Department for oe 

Training and Technology (KH/VSK) \ 

Please direct questions ‘and comments 

concerning the contents to our 


authorized representative in your cauntry. 


\ 


valve holder. The filler pieces ees ‘from each other 


in their length. 
2.413 121 034 | 15.5 |2 identification grooves on stem | a. 


delivery chafacteristics given in the test. - OO a ted | 


Q i Robert Boech GmbH, After-Sales Service, Automotwwa Equipment ._) te 
a Not to be communicated to any third party. a 


a 


Register , ‘ ; 40... 46, 7) = 7 : : 
SETTING OF FUEL- INJ. _ PUMPS _Adentity  " VOT-1 -arb/007 Eni «ts 1's, 4 


PE..P.. WITH TORQUE - “conTrot Bie yah thy ee 7. 1986 ee 
c ape : - |. | 


DELIVERY VALVES wey series 1984) 


ca 


“On in-line pumps of size Pp with ‘toraue-controt delivery | = . ae Pas 


watws ey ere ee eee ee ers = 


valves (perforated valves), the. value “for ‘the fuel 


specifications for various injection-pump. ‘assemblies. for |. ee ‘ 
Saab- Scania can be set Soly by Tarts une valve stroke. ce ane \ ; 


This limitation of the. valve stroke 1s: ‘possible. by: ce PP oe 
selecting the necessary filler piece. in the delivery- 7 , 


The filler pieces are ‘grouped Avaetner: in the service- 
parts. lists for the injection pumps as a-selection group 
2 413 121 900° with the. following Bis tinguisiing features: 


" Part no. Overall 


length 


“Features 


7° 
af 


Zine -coated and chromated (blue) 


Zinc-coated and chromated + bam reas as oF 
| (yellow) - : ‘ et 
Half -mat. black-pickled. 


MN 
> 
—_ 
w 
—_ 
nm 
ania 
f=) 
NOM. 
fo) 
~— 
wm 
o fo Pp 


Y 


2.413 121030 |. 16.1 fat phosphated | | | 
27413 127 031 | 16.2 Copper-plateé) se | or 


2413 121 033| 15.6 41 identification groove on stem 


oe 
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HS, Wo- 


Clamp -in the vise.the complete delivery -valve, assembly 
consisting of: 
* Delivery-valve holder 

Filler piece 

Delivery-valve spring 


- 


' Seal ring 

Complete delivery valve. 

N oo 

To prevent damage ‘to delivery- -valve. holder and delivery. 
“valve, be sure to use Protective jaws or ground wise | 

jaws. . . ; = 


Technical Bulletin 


Using a depth gauge, measure the distance between the 

of the delivery-valve cone (picture a). ~ 
Remove delivery-valve spring from delivery - -valve 
assembly and clamp the latter once again in the vise. 
Using the slide of the gauge, bring the delivery-valve . 
cone into contact with the filler piece in the delivery- 
vatve holder and measure the distance between the 
delivery-valve holder and the valve cone (picture b). 

* From this distance subtract the: previously measured 
distance (with valve spring). The difference is the 
valve stroke. If the calculated valve stroke does not 
agree with'the minimum stroke. specified inthe following 
table, replace the filler piece in the delivery- -valve 
holder by another one of appropriate length. ; 
If only the fuel delivery is being tested on injection. 
pumps, it is necessary to replace the filler piece only. 
if this becomes necessary by measuring the. ‘delivery and 

“athe valve stroke. 


end face of the delivery-valve holder and the end face 


| 3 | Technical Bulletin * [== 
Peg” os 


Set the following ; allowable minimim-va lve stroke: 


Q 


Pump desi nation 


PE 6P 110 A720 RS 393 


«UP PE 6P 110A 720. RS 3006 


“ 


PE BP 110 A.920/4 RS 3020 .-| 2.3 


PE 6P 110 A 720 RS 3034 ‘| 2.9 
PE 6P 110 A 720 RS 3040 .| 2.3 
PE. 6P 110 A 720 RS 3065 | 2.3 


am 
frm 
ae 
mm 
mm 
mm 


oe 


Te a ee ace oe OO a eh ate ApS 2 
3 . ‘ a : £ 


PE 6P 110 A 720 RS 3115 2.3 


] 4 | Technical Bulletin =| fos 
MP} 4 zs ! ; 


4101404 
1 = Fuel delivery Q (cm3/1000 strokes) ne ae * ai : 
2 = Pump speed -(min7) “ sae cone 
3 = Full-Joad speed 3 (min=}) . 
4 = Full-load speed 2 (min-!) 
5 = Fuel delivery with long filler piece ee 
6 = fae 


Fuel delivery with short ‘filler piece 


The fuel-delivery characteristics of the injection pump | 
are influenced by the length of rhe filler piece as 
follows (see diagram) : 


The longer the filler piece, the cisliee the valve 
stroke and the greater the fuel Behivery at ioe eect: 


4. : ; 
1. 5 | Technical Bulletin | | 
Pe 110 we 


The stroke must not fall below the aaiisiue siiaab le. : 


since otherwise the relief collar wit not ‘come out of 
the valve NONGEr , eos 
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~ oe “TEST INSTRUCTIONS Fp 
TWP P 115/71 B” Cl 


S A 


4 q. 


+... Testing INJECTION PUMPS SIZE P 


e 


Fig. 1 In-line pump with RQV governor (multi-fuel- version). 


eo 


3.1. Test equipment 
a 5 2. Test conditions 


ROBERT BOSCH GMBH STUTTGART ,GERMANY 


WIL he. 


o> ae es eae oe 


Rex,socket-head screy 


; » ty 

s : e 
| | é 
- a 
: a - 
Flas a) 
ae n: 5 8 
rae 3 


a 


Se 
30 oe HIS 


Ca.) -~ 


Protection cap 
Bearing cover 


2 
° ad ; 
’ a 
' 

} : a. 

y <a | Aare 

& : : 

ak . f : 

F ‘ 

a a ue 
" a 


7 Fig. 2 | 
~ 6-cyl, fuel injection pump. 
size "p" (heovy- duty version) | 


Washer 


é 
vy Stud . “Delivery valve 
anged bushing 
iy og # 
Upper spring 
Control sleeve 3 
Sey ae ‘ ~. : .™~ \ ms 
. Screw plug Dre 
(bore i measuring = - 
plunger 11f% to port: 


N 
PooN ete 7710HOo AWS 


1. 


. Injection tubing 6x 1. 5x600 for 1. 


. Nozzle-holder assembly ze 
1. 
1 
1. 
1 


Test equipment 


1. for plunger and barrel 

diometers* up to TO mm 

2. for plunger ‘and barrel 
- diameters 10.5 mm and - 


up 


for 1. 
- for 1. 
for 1. 


WV. “Bent 
.2. 


‘@ 


1. 
2. Straight 


. Mounting bracket for flange~mounted punips 


of 110 mm (4.33 in) shaft center height 
(e.g., EFEP 5..825..) : 
of 125 mm (4792 in) shaft center height 

(e.g., EFEP 41 ..) 


.4. Clamping flange for. size-P pumps 


. Support block for flange- -mounted pumps 


of 110 mm (4.33 in) shoft center height 
(e.g., EFEP 5..&25..) 

of 125 mm (4.92 in) shaft center height 
(e.g.,EFEP 41..) 


.6. Mounting block for in-line pumps 


of 110 mm (4.33 in) shaft center height 
(e.g.,EFEP 5..&25..) (2 required) 
of 125 mm (4.92.in) shaft center height 
(e.g., EFEP 41.-.) (2 required) 


. Device for measuring plunger lift to port closure - 


. Control rack travel measuring device, 


standard for pumps with ‘supercharge 
pressure stop 


. Control rack travel dial indicator (for EFEP 393) 


Measuring range 30 mm, 1/10 graduation 


. Coupling (forEFEP 5. .&25..) (1) 


(for EFEP 41. ) . (2) 


. Coupling guard (for 1) 


. (for 2) 


. Overflow valve (if not provided on pump) 
. Installing device (for instolling 0 ring) 


. Extractor (for removing composite barrel unit, 


when altering commencement of delivery. 
-initially on assembl y-) 


Ring wrench, open 


(21 x 24 serration - initially on assembly -) 


175+ 5 atm. | 
(2500+ 70 psi) 


 EFEP 157 A 


Type No. 


EF 8511/9 A: 


EFEP 215 A 


ereKias C aly 


reen AD | 


EFEP 198/74 
EFEP 19877... 
EFEP 198/15. 


EFEP 157 


EFEP 157/7 


" EFEP 443 


EFEP 444 


_EFEP 396 (2 eo) 


EFEP 394 (2 ea) 


EFEP 388 


EFEP 393 
EFEP 448 ond 
EFEP 449 © 


EFAW 144 


EFEP 398 


_ EFEP 399 


EFEP. 19/24 — 
EFEP 87/16 


EPVE 178 P2Z 
EFEP 387 
EFEP 391 


EFEP 386 


WPP AMDM4 


“Part No. 


0681 343 009, a 


roe 


0681 343, 001 


oe 


- 1680 750 004: 


a Zan oAA Ane ?- 


4080 -/0U QUS > 


1680750015. 
aa 680-750,026 os 


we 


1 688810 011 ° | 


1688 010 010. | 


1 685 720 060 | 
-s1.688-030 030 


1 688 030033 


4688 120033, 


1.688 120 032 


1688 130021 


1 688 130030 — 
1 688 130 038. 


1688040010. ¢ 
1 687 233.015 


1 686 401 001 
1 686 401 003 


1 685.510 008 
1685 510 016 


1417 413 925 
:..1 688 110 028 


1 688 140 026 


1 687 950 525 


j 
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Fig. 3 
Plunger lift to port closure 
~ device fitted to pump 


Plunger & re cnbliee 
from 10 a ; 24 
ene loan —_|_upwards | 7 
Nozzle holders no tiezeletnicldsas, 2 
EFEP 85II/9 A| EFEP 215 A 


Injection tubing 
EFEP35C | EFEP 198/4) 


Fig. 4 Test equipment and tubing layout 
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~o——_—_—___Nozzles 175 kg/cm2 
(2500 psi) 


Ee inlet 1.5 kg/cm? . 
(21 psi) 


Control rack —, 
_travel measuring 
=device a 
~~EFEP 393 with ‘ 
EFAW. 144. 7 


Coupling” 
EFEP 398 with . 
coupling suid? 
EFEP 19/24 


vel pump 
suction line 
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2. Test conditions 


Introduction 


~ 


The construction of the pump is described i in BEP 15/1 B and repair operations : 
in WJP 115/1B. Therefore only those details inpertot for fee ore aopeeie’ 
here. 


To alter the plunger litt to port closure on these pumps, the barrel Acolve 
assembly comprising flanged bushing, barrel, delivery valve, valve spring 
and delivery valve holder is removed. The desired plunger lift to port 
closure is obtained by inserting appropriate shims under the Flange. Fit 

the EFEP 388 device for measuring plunger [lift to port closure to cylinder 
number one (drive side) after removing the socket-head cop screw. The ; 
feeler then picks up the plunger ift at the upper edge of the roller toppet. 
A spring-loaded member, ensures‘that. ine feeler gives way when the camshaft 
is rotated further (Fig. 3). : 


The delivery rate (equal delivery).i is adjusted d by’ furning the flanged bush- 
ing of the borrel/valve assembly. (adjustment: “fange. about 10 °) with the EFEP 
_ 386 ring wrench, this also turns.the barrel by means of the pin in the flanged . 
‘bushing. For this adjustment, it is advisable to ‘loosen the delivery valve: 
nee slightly. £1 Mig? 


Shing layout (Fig. 4) 
Remove the overflow valve and pl ug the bore whieh esting the commencement of © 


delivery. As the test device prevents access to the drive-side connection, ' the 
governor-side connection must bee used for the. inlet in this instance 


, In mounting the pump on the test bench aed testing, the following points 


“ig 
2.3.1. 


should also be observed. ie Re 
oe rae 

Coupling: , . 

Two versions of the size 2 P injection pumps ore manicured: a "Fight" ver> 

sion (S FKOOO..) with 2O mm (O.79 in) tapered end of camshaft.and.10 mm 

(0.39 in) claws on the drive coupling ond a "heavy" version (SV...) - : 

with 25 mm (0.98 in) tapered end of camshoft and 12 mm (O.42 in) claws 

on the coupling. An adjustable coupling is therefa fecessary, which can be _ 

ordered under No. EFEP 398 (1 686 401 Ue and easily fitted to EFEP 5... 

in place of the existing coupling. 

The existing coupling can be removed by unscrewing the two hexagon-head 

screws and the.new coupli ing installed and screwed on: The new enlarged ~ 

‘guard should also be fitted at once. Light greasing of the coupling claws to 

prevent noise is recommended, as with this type of coupling there i is steel 

to steel contact. For the coupling and the injection pump to run-faultlessly, 

the coupling fingers must be aligned horizontally when coupled (compensate 

for any play) and the hexagonal socket-head screw of the coupling must be 

tightened carefully. 


Fig. 5 Pump with sown-off cover 


are 


Clamping-adaptor 


Clamping screw with 
coupling component 


Holder 


Dial indicator 


. 


for control rack 


Threaded pin 


Fig. 6 Control rack travel measuring device with dial indicator 
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2.3.2. Overflow valves: 


The suction~ chamber flushing specified for testing P-pumps necessitates the 

use of an overflow valve. EPVE™ 176 P 2 Z is stipulated for this purpose which 
already exists on some of the pumps. The EPVE 219 P 2 Z fitted to the PE 6 PM.. 
S 2 pump can also be used. Se oe 
However, overflow valves must be removed and the inlet line connected i in re 
their place for testing the commencement of delivery, as the inlet must be dis- _ 
connected from the dtive side due to lack of space. For the PE6 PM..S2 


pump, the EF 8456/16 piecing adaptor is cee for this purpose. 
2.3.3. Mounting: : 


When onde msuhieal pumps are fixed to bracket EFEP 157 A or 157 with 
clamping flange EFEP |57/7, the support bracket EFEP.443 or 444 supplied is 

to be. placed underneath and bolted to the extra fixing holes at the governor end: 
to prevent undesirable vibrations caused by the length and the weight of the 
6-cylinder pumps. 

For base~mounted ‘pumps, clamping supports: with one-sided "C" clomps have 


a been produced which clamp the pump.on alternate sides; see that the bore for 
measuring plunger |ift tolport closure remains accessible, i.e., that the front ~ : 
"C" clamp is on the opposite side of the pump. ae rie 
2.3.4. Lubrication: we —_ 
P-size injection pumps in hair heavy version” (S 1...) have a plain bearing: 
; as intermediate bearing. Attention must therefore be paid in lubricating, as. te 
is the case with the light ‘ersions on account of the lubrication of the tappet 
rollers. For the basic setting of the pump, the fitting of a provisional gover- 
nor cover sawn off as shown in Fig. 5 for these“purposes is recommended. In _ 


the cose of a flange-mounted pump, the bores in the flange-side bearing cover - 
should also be properly seal ed. _ see 


2.3.5. Control rack travel measuring device: e. 
To obtain the basic setting fdr the injection pump ond to test the eaieifugal 
governor, the EFEP 393 control rgck travel measuring device used in con-. 
junction with the EFAW 144 dial indicator (measuring range 30 mm, 1/10. 
graduation) was devised. The ollowing sequence of. steps is recommended i in 
fitting it. 
1. Remove protection cap \ 
2. Screw threaded pin (M 2.3)iinto the control rack: _ : 
3. Screw in the clamping odoptor 
4. Fit holder oA 
5. Insert the dial indicator and ‘screw coupling eee on to dial 
indicator spindle 2 ; . 
6. With the control rack in “the STOP position, set the dial indicator to zero 
and clamp on the coupling confponent tight. Ensure that the control rack 
can travel the ful! distance (approx. 21 mm) (Fig. 6). 


For the different method of nara in the case of pumps with a full-load stop 
governed by supercharge pete! see Page 14. : - 


| a 


\ 2 
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3. Pump testing 
3.1. Setting the commencement of delivery (Figs. 7 and 8) 
. e ‘ ‘ 
The "plunger lift to port closure, ... mm from B.D.C." is the lift of the plun- 
ger from bottom dead center until delivery commences, i.e., until the rising 
plunger just covers the inlet port ond test oil ceases to flow at the overflow 
pipe. : 


Mount the pump, remove top cover, set test-bench selector lever to position 
for testing commencement of delivery and connect up the tubings. ‘Disconnect 
the governor of pumps with governor, i.e., remove the governor cover. Fit 
the EFEP 393 control rack travel measuring device with dial indicator 144 
and adjust to zero with the control rack in the STOP position. Then adjust — 
control rack to travel specified in Test Specifications for equal delivery test, 
unless a special rack setting is specified for, the plunger lift to port closure 
measurement. With cylinder T (drive side) in the B.D. C. position -roller - 
tappet is visible after removing the, hexagonal socket-head screw ~ sgrew in 
device EFEP 388 without gasket, lift the measuring spindle ond set dial indi- 
cator to zero with cam in the B.D.C. position. 


Setting plunger lift to port closure: | vo RE 


Rotate camshaft (in direction of rotation shown on type plate) until the, dial 
indicator shows the measurement specified for plunger lift to port closure. 
Set the graduated -dise pointer to a convenient number for measurement. 


ecking commencement of delivery: 


The commencement of delivery for the other plunger and barrel assemblies _ ~ 

is similarly set relative to the barrel tested d according to the com phasing i in- 

tervals. os 

for 4-cylinder units 9O° intervals . 

for 6-cylinder units 60° intervals 
etc. , 


Tol. 7 0.5° 


Abnormal phasing intervals are given on the Test Specifications. . 


If the checks do not produce the figures stipulated, the EPPT 47 P7. 3X: 
shims under the flanged bushings must be exchanged. If delivery commen- 
ces too early, add further shims, if it'is too late, remove shims (Figs. 7 and 8). 


Use EFEP 391 to extract. the borrel/valve assembly.and EFEP 387 to install the 
O rings when replacing. Special attention should be poid te the 0 rings when 
re-assembling . It is recommended to set the slots of the flanges in the center - 
during assembly (For delivery rate adjustment). 


te 


+ te, men 
« oy 


Fig. 10 Flange-mounted pump with support bracket > 
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*. Setting ‘delivery rate 


(Section A of Test Specifications and tubing layout Figs. 9 and 10): Change 

over lines (inlet on pump side 1 and return line with overflow valye on pump 

side 2 turned upwards). Set test-bench selector lever to position for testing . 
delivery rate and run pump briefly until it operates smoothly again; the governor - 
remains out of action. . ° 


Prior to setting the delivery rate, check the STOP position of the contro! rack. 
Then set delivery of the individual plunger and barrel assemblies as laid down 
in section A of the Test Specifications. 


Equal delivery is measured first; it is the basic setting for the delivery 
rate of all plunger and barrel assemblies. The requisite figures are fromed on: 
the Test Specifications sheet. 


A final correction of the setting - in particular, the spread in delivery - can 
be carried out when settirig the full-load quantity (separate measurement) as 
laid down in Section C of the Test Specifications (see also 5.1.). To adjust 
for equal delivery, the flanged bushings should be turned within the limits of 

_ the slots using ring wrench EFEP 386. . 


Spread in delivery: The delivery rate of all plunger ond barrel assem- ~ 
blies shduld be equal for this measuring point. It should also be seen that the 
spread remains as small as possible for the other measurements, as this is the way - 
to.assess whether the plunger and barrel assemblies and valves are fit for service. ~ 
The figure given in Column 4 should be referred to primarily when pumps are 
checked in service and those with worn plunger and barrel assemblies are tested. 


’ ~ 


4.-Governor adjustment a as in WPP 001/4 Bo 


5. Full load adjustment 
, le 
5.1. The full-load delivery rate is set-as specified i in ‘Section C of the Test Speciti- 7 
cations at the control-rack stop (For RQY) or at the full- “load stop screw (for 
RQ 2 and RSV). _ 4 


A delivered quantity within the specified tolerance should be obtained for 
each plunger ond barrel assembly. If there is a discrepancy, the appropriate 
plunger and barrel assembly should be adjusted. The maximum permissible 
_-discrepancy in particular for pumps which are checked in service and those 


ath 4 ole nad bo rrel assemblies te given in » Section Ay Column 4, 
wie worn prunger ang MEF OE WIT TEE Woy a y' us 
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r 5.2. Full- -load stop governed by supercharge pressure with starting: quantity 


~ (Example RQV 200 -1150 P 7/2 ~ for Volvo ~ see sectional view).. The data / 
refer to this particular stop. Stops with newer design features with deviating 
constructional characteristics should be dealt with similarly. 


MIE 3 . ; 
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5.2. 1: eteting on ‘eaenbling: : 


Prior to fitting the control rack with dias oh 
phragm, ‘screw in the stud a ‘the. bottom *”’- 
of the housthg up to ' "setting dimenstoh 
. HN Ameosure’ with depth gage during... 
Angular bolt . assembly or ereiary goge when ascembled)c 


o co. 


Section AB , 2). vy 2 fee . a 


When assembly i is completed, adjust ae screw in aaphrogn: cover until set - 
ting dimension 6 0.2mm. (0.236t0, 007 in) i is obtained isenler of Foul- -load 


stop to canter of angular. bolt). ak 


Move full-load/starting stop to the full- load Bea Gen: 
Press starting button, slide cam plate in the direction of start and =) ase. 
The limit of travel now reached in the direction of "Full load" is the |full-load 
position. Then adjust limiting screw so that the stop bolt between screw head . 
and starting button has‘as little play as possible without jamming the starting at 
Paton (clearance 0. 25 + 0.1mm, = 0.01 + Q. m3 in). ; 


. Full-load adj jasimeane on test” banahe 


Basic adjustment of the governor and full-load seit with supercharge pressure |” 
as laid down in Sections B and C of the Test Specifications. 
The superchorge pressure, i.e. overpressure, specified for testing can be ob- 
‘tained with compressed air, a commercially available pressure-reducing valver - 
and a 0-3 kg/cm2 (0-42 psi) pressure gage’: an 
It is expedient to fit the pre-adjusted stop to the pump only alte’ basi adie 
ment of the governor. First Fix the stop block to the control rack, then place 
the gasket in position and screw on the unit. ea 


uf 
t 
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Control rack travel measuring device on pumps with supercharge-pressure stop 
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Fig. 12 Remove full-load stop governed by : Fig. 13... fit EFEP 393 contro!-rack travel 
supercharge pressure and ... : measuring device with coupling com- 
y ponent EFEP 449 


? 
SFedtcagy 


Figs. 14 and 15 Measuring control-rack travel with EFEP 448 with full-load stop fitted 
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If the full-load stop is sieely fitted, the step screw must be screwed back for 
" governor adjustment so that a control-rack travel of at least 16 mm is: obtained. 


Run pump ¢ at specified speed, move control lever to "Full load", set super- 
charge’ pressure “(over=pressure) and timit delivery rate with the full-load 
stop. 

The measurement without supercharge pressure (zero over-pressure) must 
then yield the delivery rate specified; if this does not occur, the delivery. 
rate can be adjusted slightly with the stop screw in the cover of. the dia- 
sPhragm housing. 


s an 1 


5.2.3. Testing the starting position: ia 

! Da not run pump, control lever ot "Full load", over~pressure 0 ka/eme: read 
off control rack position at full load. Press starting button, control rack must 
travel 9 mm further in "full-load" direction. When the control lever is brought - 
back to stop, the starting button must snap back briskly. On shiftirfg the con- 
trol lever to the full-load position again, the full~load control rack position 
read off must be obtained once more. 


1 


vs 


6. Final operations 


6.1. Leakage test ‘ 
Apply pressure on leak-oil blockage with Ol 61 v 11. Pressure must drop from 
. 15 kg/em2 (215 pai) to 10 ka/em? (145 psi) in at least 10 sec. (only for PE..PM 
_ pumps). : 
Pressure-test suction chamber in oil bath with compressed air ot 2.5 kg/cm2 
(35 psi) making connection at inlet bore. 
Pressure-test pump and governor in oi! bath with eapeesed oir at 0.3 kg/cm2 
(4.3 psi), making connection at oil-level checking bore in eamsniatt chamber. - 


Secure and lead-seal ia see WPP 001/4 B. 


Fig. 16 Flange-mounted pump 
with RQ governor 
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Kenntnis genommen: Beorbeiter - _ Inhdber Meister Mechoniker 
Noted by: - Project Specialist Owner * Supervisor — Mechanic 
Porsche "911 & (C)- and 911 $ (c)" ee | WDT-BMP 701/8 B EP 
, Edition 5.7 . 


Injection system 
Translation of erman edition 
+. of 17.9.1968 : 


To VA, AV/S; BD, BV ae . . 7 CO 


General remarks oe 


” 


the fuel injection: engines of the new Porsche nodele™ "O11 E (c) and ou RS} (cy are 
eqs Fe the BOSCH injection pump PED 6 KL.. with mechanical mixture control. 
govern JRL. « 

Puap and governor differ only slightly from the familiar version PES. Klee vith 
EP/RLA.. (see “Information on New Products" voR-BEP 701/2 dated 18.7.68). —_ 
The above mentioned BEP stated that for the tine -baing only an exchange of the 
cozplete unit had been provided for in the case of complaints about the injection 
pump in these new vehicles, 

This Technical Information Sheet gives pointers regarding’ ‘the construction and’; 


! 


function of the complete injection system with auxiliary devices, on testing J 


facilities and on the removal and installation of individual parte.” oy 
Contents: 1. Construction and ‘function - , , oo page 20 
2. Test work on the injection eveten” = oa pigt Fase5 kl. 
3. Removing the pump - ; all “page G- .  # 
‘4. Installing the pump. - - _ o : page 10) xe. 
5. Changing’ the toothed belt. - Z — 11 be toy 
“12°; 


6. Removing and installing the delivery Lines: - ore 
page 12 ¢/ Ne 


a Adjustment - oe woe ee. 
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1. Construction and function ae -_ el es 
Ve oa Me Be ge Pen Wettee at fee 0 Tak tongs 
“1.7 Fuel circuit * sae ! | 


it ase 4 ae vi / Ea 7 , oe 
J mes ae : : . re - : %, : S 


3 Fuel filter “a 

4 Elec ro-magnetic valve for 

“S-Tnyeetton ic ve . 
6 Del very ling 
7 Inj ction pump 


! 
: amar ; é , Vay 
iliary cold-start device ° i” 


, gee 


ia : 7 Bape ee lee Se ae ee ag tera ae Se 
ver es ee ee ee er 
The fuei pump is situated beneath th *fuel tank and is acceasible’ from under the ° 
vehicle after emoving 4 cover plate}. It is a roller-type rotary puip, flanged . 
directly‘onto /the driving electric tors: The delivery quantity is ‘approx. 110 l/h. 
(approx. 29 UY gal/h, 24 Imp gal/h)/ T 8 excess quantity prevents fieating and Bor te 
. the formation/of fuel vapor locks inp’ tha fuel circuit and in the injection pump . ~ 
pes gallery. ! | oS \ ote ee pegs : : ee : eds eae oo eile ae 
The fuel pump draws fuel: from the “dank aha forces it through a fine filter into 
the injection pump gallery. The excess quantity from the injection pump gallery 
flows, to the/filter and from there back to’ the tank via an overflow valve. 


The overflow valve is permanently set to’a pressure: of 0-8 + 0.2 -kgf/em* (1.46% °° Fi 
2.84 psi). Therefore the fuel amt) (evo Hine system as far as the return line is ae 


ae es : 
/ 


eer 205 4a0e 


c : i 
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a 
a: 


. . fo : 5 ria eet 
i ; f- ee 2 : «Sp Beaten 
' , i i ; : : 


| y 4 bee art 
The return lines“from the over-flow valve in the filter and fron. ‘the by-pass 
valve in ‘the fuel pump are ‘Joined by. ‘a paeaete next to the ‘fuel. eee. 


Compensation devices e ms He soa 


sinde the construction and” fansei on’ lor the, pump and governor with 3-D cam, 
flyweight assembly and compensator, unit of the version PES..KL../ with EP/RLA.. 
are |sufficiently familiar, they need not ba eaett with in detail here. ae 


.The/ altitude’ capsule on the compensator unit ie identical to that of t the: 


fawiliar version. 


The! automatic warw-up enrichment, on the Porsche seston’ is schieved ee means 
of a warm-air thermostst through which the cooling-air for. the engine passes. 
In contrast to the cooling-water thermostat. for water-cooled engines, the warn- 


air thermostat is not situated.on the compensator: ‘unit but on the governor.’ 
cover and acts on the guide pim of the compangator’ “unit vid a pivotal boahed 


20 O02 tne compensator uni Vas & Pevoveu, ousneae Vt, 
angle plate « ° & 3 Bes - : , 3 eae = 
In| addition,’ ‘the start, solenoid and a shut-off solenoid are-sttuated on the 
governee gover. ; —_ gh ae : re Ane go 
trou thermostat | ‘. - ba Be ya eied or : 
THe warm-up thermostat consists of a number of ‘erand expansion elements. over 
which the cooling air florse Wher the engines is cold, the thrustsbolt on which 


the thermal expansion elements: are. Toented has a certain travey 


guide pin travel.’ ‘Thus the control rod i8 drawn i fhe ehutort direction 
and the fuel enrichment. is reduced. : 


At a temperatuye of approx. 35° C (95° r) ‘the wara-up thermostat no longer ft 
affects the control rod positions Paa ; Cae we Sh 


The. start’ solenoid’ ni ew ae’ oa a i ae i var 


When starting the creas an excesa “odantity of fuel (electing uantigy: 152 

required. The necessary control rod position is brought about: by the. travel 

of the start solenoid. The start solenoid Bets directly on. the! ' control. rod) 
_ via a lever... ns : 


a tine switch and, 4 Wigrne, (ime ewitch oe Scie © \eireust diagram, ee 
page 16). 


At each starting operation the time switch closes the current cirouit for wet 
_.2 seconds regardless of the air or engine temperature. : ie 
At eapedgetires between + 2° and - 25° C (+ 35° and - 13° § PF) the es, ; 
time switch keeps the current circuit to. a solenoid closed for 
Perpeapepdl nary longer period. Ree ; 
For témperatures between - 10° ‘and - 50° CG (+.14° and. - 22° os an eas: 
cold-start device is Opereked: via a peccnd thermo-time switch (see para. 


1.2.3).: ae a 


ao shir - 
The. current te supplied to he solenoid id a Saas which is gcatrolied. by” eae 
Both thermo-time ewitches ars ‘ecrewed- into & cover on 1 the eae case. 


i ie Stok og, 


Auxiliary cold-start device 


4. Follower roller oh the oe 
_. 752d cam ia a 


»: 2. Control rod head 
_-~ 3. Start solenoid 
= _4 Warm-up thermostat |. 
“§ Altitudercapsule... _ 
6 Delivery: valve holder 
~ with delivery valve = 
: 7. Plunger and barrel asseably 
‘ 8. Control sleeve with ° 
Le Aaa ine 
Bey ok as ee Control rod. ‘ 
Pig. 2 goONSmnOn diagram = 10 Roller tappet ; 
© Bok ise Fee _ 41. Camshaft {| ‘ 
oof ar a 12 Governor jcontrol lever 
ake 14 Plyweights ~~ ° | 
te Bi . 2... 7 W§) Idling adjustment screw ._ 


/ 16 -Shut-offi. solenoid — =, 


Anauxiliary cold-start device is available for cold-starting at. temperatures 
between - 10° and - 30°C (+ 14° and - 22°F). It consists of two fine tubes 
in the air cleaner which are arranged above the induction pipes. The tubes , 
have a fine hole above each induction pipe. The two tubes are connected to. 

an’ electro-magnetic valve by a hose. This electro-mmetic valve is situated 

on the fuel filter and is directly subject to the internal fuel pressure 

of 0.8 + 0.2 kgf/cm? (11.4 + 2.84 psi). . eae ae 


During the starting operation a second thermo-time switch closes the current 
circuit to the electro-magnetic valve by means of a relay. While the valve 

is open fuel flows to the two tubes in the air filter and is injected through © 
the fine holes directly ,into the induction pipes. 


1.2.5 


,microswitch due to the position. of the’ acceleraton pedel nee See oe 


The shut-off solenoid 


\ : ade ae ey : : 
The shut-off solenoid is responsible for bringing the control rod-into the 
stop position, i.e. -no delivery while the engine’ is coasting in gear. eA 
The shut-off solenoid is controlled by. & microswitch and a- rotational speed 
regulated switch (referred to. in this text.as RSRS). The microswitch is 
attached to. the first left-hand induction pipe and is operated bythe «. 

accelerator pedal linkage. ‘The RSRS is controlled by the battery capactton._ og 
dicharge ignition control unit and switches in when the engine exceeds — 

1500 rev/min. If, while driving, the accelerator pedal is released, the ~ 
contacts of the microswitch close, the current circuit from the RSRS is |. 

completed and the shut-off solenoid pulls the control rod towards the stop, 

i.e. the engine receivee no gore fuel. Should the engine speed fall below 

1300 rev/min the RSRS - inter: pts the current circuit to ‘the shut-off 


enlbansa 4A 2ht ak ewsletaese wT a ee nnwatte ” PP ee ee 
solenoid WLC LELEBSSS the = Win con rod, ana maxes pouruirvse fuel delivery: 


again. The engine therefo continue to.run at idling speed when the 
vehicle is stopped. Even 
when accelerating, the current circuit:to the RSRS ig interrupted by the 


rough the RSRS switches in again at 1500 rev/min . 


The gijection valves er ee ee ee e. Ae - = 
The EP/DCC 45 R 3 injection valves oad are. ball valves and differ from the - - 
familiar version for Mercedes-Benz vehicles, C.8 C45 R 2,in that they have 

a different holder shape and a smaller. thread (« 12x 1. 9). ; 


In the case of these,valves, the valve group is flanged into the holder, 
therefore repair work is impossible. Defective. injection valves must be. 
replaced (see para. 2. 13). ; ROS oo ee 7 


w 


Loe 


Test work on the injection system Sag ah” ye ee ae Re ee 
Before attempting any test work or other jobs on the injection system, 8 
prerequisite is that tests be made to meneny that. the engine, and TEM VOR 


- are in order. ore ° 


t 
¥ : * . ¢ 


Check supply sins pressure BF nats fante, eae 


aay 
Fig. -3 - Suppl Lum ressure test es ; we 
= he 


Screw out, at the ‘eilter; the hollow screw of ah return. noes from the 
injection pump to the filter. : “ 


he Mico Nees nee with the ee 2 


Reconnect the return hose 
2 using the long hollow screw supplied with | 


(Porsche special tool P 23 
the gauge. « 


to t 
3 B) 


| 
Le z 
2.1.3 Switch on the/ ignition and- os off the pressure from the pressure gauge. 


The pressure /should be 0.8 + 0.2 kgf/cm? (11.4 + 4.84 psi). If this 
. pressure 1s not reached, the follawing may be the ause of the. trouble: 


P a. Clogged filter - replace filter ‘cartridge. 


b. Overflor valve in the filter-at return connection to tank. 
Aefective - if necessary, replace overflow velve. 


on Voltage drop in the electrical enunecyne lead to the: 
oe fuel pump-eliminate vol tage drop. ; 


yh cids Fuel pump damaged, replace if necessary. oe eamee Ses 


22° Check ‘fuel pump delivery quantity: 


ee 
2 faa 
‘Fig. 4 - Delivery quantity test / 
2.2.1 Screw out, at the filter, the hollow screw of the return have from tne! 
‘injection pump to. the filter.  . a 7 
2.2.2 Hold the supply line in a measuring glass (te capacity 1000 eo, e. ge 
ded 116 - 1 685 439 505). oe rin! ) ig 
2.2.3 Switch on the ignition for 30° seconds: The delivery ust siount ‘to: Kea 


800-~ 1000 cm3. If this quantity.is not obtwined, consul t. para. 2.1 N30 
points a..to d. for possible causes. |. : 


The voltage at the connecting ‘terminals. of the fuel pump “mst: be a Veaske 


11 volts. The curregt consumption of the fuel pump must aie between 2. O- 
. and 2.3 Amps coring, De test ; : : 


2.3 Check the function of the start solenoid: S,, 4 
y ; he 


2.3.1 Remove the piotestive rubber cap on the dvive sidé of the injection pump 
and screw a M 5x30 screw into the fontres rod. 


2.3.2 Pull out ine control rod by; the screw 4in driving direction ‘until it. 
reaches the stop und then release. The control - rod. must: ‘glide’ back’ to — 
its original position. If ‘the control rod aoe ‘the injectiok pump 
should be removed for repair or weplaceds 


oe 


2.3.3 Operata:the start solenoid by tideinn with. a cable to the connector , ~ 
© “Junctiaa” box (on the left in the engine compartment) and while-doing . 
so obsérve the control rod at the screwed-in screw. The control rod,_ 
must:move in the driving direction to' sbout 0.5 - 1 mm before the end 
stop. This control rod position corresponds to the start quantity- 


If the control rod is not moved, despite its being able to move freely, 
the" start sdélenoid ‘aust be meprared 


c- 


v - 


2.4 Test time switch: a a oe i a, 
2.4.1 Connect test lamp to* the connecting oats ‘of the start solenoid. 


2.4.2 Pull off the 2-pole plug at the battery ‘capaci tor discharge ial sion: control 


ot : oe ee ee oe 
2.4.5 ¢@ Operate starter for more than 2 seconds.*The test lamp aust light up for 
. 2 seconds. If it does not 1 ght up for 2 seconds, replace the time switch. : 


2.5 . Test thermo-tine Betten for start solenoids =” 


At temperatures between + 2° and - 25° C (+ 35° and - 13° F) the the -time 
switch closes the circuit to the start solenoid for more than 2 seconds. 
The teat is carried out at the start solenoid with the test lamp, as for the 
time switch test (para. 2.4). However, since, in the workshop,. tests cannot. - 
normally be carried at- these low temperatures, the thermo-tine anitch should 
be replaced in case of_ doubt. 
: Z St 
2.6 Test the auxiliary cold-start solenoid (on the filter): ‘ 
2.6.1 Loosen the hose clamp at the hose connection of the au:-iliary cold-start 
Solenoid, Pull off hose. sf a 


2.6.2 Switch on ignition: _ 


2.6.3 Operate the auxiliary cold- start: slenete’ betetay by bridging with a ee 
to.the connector junction box (onthe left in ‘the’ engine compartment). While - 
doing so fuel must escape: from the nozzle at the auxiliary cold-start. solenoid. 
Collect escaping, fuel. If no fuel SRCEPes, the |solgnoid must be replaced. 


° 


237 Test the éhetuoetine sae of the wuxiliary cdla-start device: - : eee a) 


The auxiliary cold-start device is switched on by. ‘the « hermo-time switch © 
during the gtarting operation only at temperatutes pene -'10° and 30° c 
(+ 14° and.- 22° P). ’ on 
Since testing at Such low temperatures ia: not possible int the sho 
thermo-time switch ape be pepicces in case of} dqubt. a 


-2.8 Test rotutional ‘speed regulated switch (asis}s—— 


2.8.1 Connect test lamp to terminal 1 of the rotational epaes refulated switch. 


2.8.2 Start engine and Sede aenty aloes observe ravelutien counter shite doing 80. : 
a ag At 1500 rev/min the test lamp should light UP Soe -\ , 


\ a 


*\ 
56.56 AM eobENS denn “wlowlyx aie the speed falls. the: ‘test lamp snatiia’ e out again 


at 1300 rev/min. °. 8: 
‘If these values are not SUREENESs replace the rotational speed \pegulated ‘aniteh” 
(RSRS). aes. \ ° 


Test microswitch: % ; . y es* 


2.9.1 Connect test lamp to rear connection (in driving direction). of the microswitch. 
. ae ae } . - 

2.9.2 Start engine and accelerate. Test lamp must not light up. ga re 
7 y , , : ss 


ina 
a) 


<. 9. 3 


2.10 


2.10.1 


2.10.2 


2.11, 


2.12.1 


2.12.2 


Decelerate to idling speed. Test lamp must iaane up and: re) out again at 
1300 rev/min. 


If these conditions are not ‘fulfilled, check setting of the microswitch © 
(see para. 7. 2) or replace it. 


; Test shut-off Solenoids 


{ se ; 
Remove protective rubber cap from drive ‘aide of the Anjedtion pump and 
screw an M 5x30 screw into the control rod. 


Start engine and accelerate to *,000- 4000 de then decelerate and ob- 
serve control rod at the screw. The control ‘rod“must move opposite to the 
driving direction (in the direction "stop" “of the injection pump). If the: 
control rod does not ‘move, replace the shut-off solenoid if ed points 
mentioned im paras. » 2.8 and 2. 9 are’ in order. . gag “ 
Test. warm-up thermostat: To cat eae ee agilg, fe © ze 
The warm-up thermostat on the governor cannot be tested with normal workshop 
equipment and can only be replaced an case of doubt. Maes U8 eee 
ns . : “pe 
Check the arrangement of ‘the control” levers: . op 
The control lever on the injection pump governor and. the control lever of 


the throttle valve must maintain a distinct relationship. to one another 
throughout their travel. 


_ | 7 


During idling the governor sontror lever and the’ throttle. ‘valve pare lever 
lie against their stops (0°). The throttle valve stops are set during produc- — 


tion and sealed with paint. On no account may they, be iS ey! ‘The governor 


control lever stop is set on the pump teat. atand ‘and may also. mot be altarad ae 


in the vehicle. 


/ > 


The de rongemsit can b¢ checked arch the following graduated’ ‘adeks: “& ; 


uv. 1 $88 '132 020 (EREP a at the left rear throttle valve connection 
: 1 688 132 021 ( 604) at the governor control lever : 
1 688 132 022 (EF see) at the right rear throttle valve connection 


Set up the eouaiseed djsks on the appropriate control a a 
Attach pointer to the’throttle valve connection iat the rear fastening nut »~ 


and set to 0° by bending. 


Fig. 5 - Fastening the rradvated disk (throttle ¢mlve qonmecticn saar lefts 


a Sh Ag 


a yy 


: 


and to the governor under the top left pT ane ecrg® of the start ‘solenaid ‘ 


BuP Wis 


. 


2.12.3. Operate accelerator pedal linkage by hand and ascertain whether the values 
' obtained agree with those listed below. — 


Graduated disk 
Graduated disk . 
a Governor Throttle valve 
ey Cs connection 


max.. ; 
deviation — 


The maximum deviations aust not be exceeded. Should a deviation ariee, it ie . 
possible to.carry out a limited correction at the leyer fitted on the left side 
of the transfer shaft. To do this,loosen the hexagonal-nut and | move the lever 

in its slot within the play availuble. 


If more deviations arise when testing is resumed, check the lengths of the 
linkage (see para. 7. 1) and check the linkage and control lever for distortion . 
and bearing play. If necessary, replace damaged parte. . - 


2.13 Testing the injection valves: a _ | eS 
2.13.1 The injection “valve test is carried out on the BOSCH nozzle tester m . 
0 681 143 016 at 345 A) or O 681 143 013 (EFEP 60..) with pressure gauge; 
1 687 231 015 (EF 137/29, 0..%25 ket /cm? (0-356 psi)). Test oil OL 61 v AD 
(outside Germany use Shell "Calibration Pluid BY). -~* 


2.13.2 Nozzle opening pressure: The nozzle opening ‘pressure must be 13-18 “kgt/on? ; 
(185-256 psi). The injection valves of one engine, howewers pust not ‘wary by 
more than 3 kgf/cm? (42.7 psi). 


When testing the nozzle opening’ pressure, first pump the system through 223 
times vigorously with the pressure gauge out of circuit so that any air in the. 
system can escape. . 


2.13.3 Spray shape: oo cS ; > 


The spray shape should be an even cone. Valves which. show a marked tendency 
to spray more on one side should _be Feplaced. . 


2.13.4 Leaks: . ; ‘9 . 


Pump the system through 2-3 tines vigorously with the pressure gauge out of 
circuit. Switch in the pressure gauge. At a pressure 2 kgf /cme (28.4 pei) below 
the opening pressure and with the valve in an oblique position 30 = 45° from , 
the vertical no drops may form within 15 seconds. ‘ , 
If these-conditions are not fulfilled,see whether the situation can be improved 
by pumping the system through vigorously again. If not, replace the valve. 


The injection valves of an engine can also be replaced individually. 


3 Removing the pump oO : a , _ ae 
3.1 Before removing the pump set the engine to port opening (FE)s 


To do this, screw out all the spark plugs, remove the distributor cap of the 
ignition distributor. Using the pulley turn the engine crankshaft over in 
engine rotation direction until the port opening mark (FE) on the pulley is 
aligned with the setting mark on the engine housing. The distributor rotor must 
now lie 20° behind cyl. 4. If this is not the case, using the pulley turn the 
crankshaft through one more turn (360°). The engine now lies 40° after TDC of - 
cyl. 1 « port opening. 


= 


3B Nox 


—] 


/ 
3.2 Loosen the fastening clips of the air filtet (4 on ech side), pull off 
hoses from the air filter and‘ remove. it. , 


3.3 Pull off both cables from the microswitch (att the left rear van pee - 
“viewed in driving direction). ; - 
3.4 Remove tie-rods between transfer shaft and. the last throttle valve -connection . 
on the right and left, between transfer shaft and governor and bétween trans- 
fer shaft and transfer lever at the first throttle, valve connection on the 
‘ left. _ . ih . i - 
3.5 Screw off the 6 fastening nuts (10 “an/25/64 in) on the flanges of- the left 
intake manifolds (using Porsche special-tool P 231 B if necessary). In. the 
case of vehicles with Sportomatik screw off the control valve at the first 
~ a throttle valve connection or intake manifold on the left, pull off the hoses 
“ while at the same time releasing the clamping rings and place the control 
valve on one side. Remove the left intake manifold assembly and at the same 
- time pull the transfer shaft out of its bearing on the rear intake manifold 
on the right. Place intake manifold assembly together vith transfer shaft  —/ 
on one side, Take care that no washers or dirt fall into the open throttle . 
valve connection. Immediately cover open throttle valve connection. 


3.6 Remove cables from start and shut-off solenoid (gray cable o starts grey/red 
cable = shut- off solenoid). 


delivery valve holder by holding with a 19 mm /'4. in 4/F) open box wrench. |» 


3.8, Unscrew fuel inlet line (right) and fuel return line. 
Caution: Fuel escapes! Fasten hoses | end-upwards . as 


3.9 Remove oil inlet and return lines from the injection pump. When unscrewing 
the inlet line (below) oppose rotation with an open end wrench at the cone 
necting fitting on the pump housing. Loosen hose clamp at return hose and 
pull off hose from connection on spring compartment cover. A small amount 
of oil’ may escape from the pump. 


3.10 Unscrew the fastening nuts of the ‘injection pump.. Renove washers (using © 
jointed socket wrench, Porsch Special tool P 120 B, if necessary). 
: w belt f 


K it up immedia tely 


band. If the belt remains slack: or falla down it may slip from , 
e gear on the cylinder head camshaft and it cannot be replaced from above. 

a OR 
3212 Lift the injection pump from the. mounting bracket and remove. . 


in 
at 0 


re 
fag 
oo 
its) 
a6 
oO 
oo 
Oo ct 
@ 
yo 


a 


Caution: ‘On no account may the ‘pump be ‘grasped. by .the altitude, capsule 
when being: removed. ae 


4 Installing the pump: a . St ae 
~---—- Install the pump in the reverse order to that used when removing. The 
following points should be borne An mind: — . 


4.1 Check port opening (FE) posi tion of the engine (s00 pera. 3.1). , 


4.2 Lay pump on its side and fill with 300 cm? ofl (as used in the engine) 


through the oil return connection in the spring compartment cover, 


3.7 Unscrew the delivery lines at the injection 2 (3/4 sn 8/ rotation at the .—~ : 


Use the drive gear to turn the camshaft so that the mark on the drive gear 
hub is in line with the mark on the pump bearing bracket. ; 


4.4 


4.5 


5.2.9 
502.10 


5.2.11 


522.12 


9-3 


O11 
Atter paacing tne pump in position und tastening iigntly with the 4 fastening 
nuts, push the toothed belt onto the driving gear. 
If this cannot be done because the teeth are not properly aligned, take out 
the pump again and rotate the gear ring of the driving gear after loosening . 
the three hexagonal socket screws on the hub. 


After placing the pump in position, tension the toothed belt. to do. this, shift 
the pump towards the right along the slots using Porsche special tool P 234 B. 
which should be inserted between the pump housing and the beading of the moun¢- 
ing bracket. It should be possible to depress the toothed belt approx. 6 - 8 m 
(15/64 - 23/64 in) in the middle. . 

Again check whether the marks on the gear hub and the bearing bracket are aligned, 
correcting, if necessary, in accordance with para. 4.4. This check is einplified 
by holding a mirror at an angle over the gear. 


Once the pump installation, is completed the positioning of the pump in relation 
to the throttle valve connection should be checked in accordance with para. 2. 12. 
After allowing the ‘engine. to run for a short walle, cheék the entire e injection 
system for leaks. ~ . . ; 
we 


Changing the toothed belt ara a 
Set the engine to port opening 5 (FE). kh 


Remove heat exchanger from the left-hand side of the Gnderside of the engine. 


Loosen the hose clamp of the hose from the heat exchanger to the heating flaps 
control box: at the heat exchanger connection and pull off hose. 


« 


Goosen the hose olip of the hot-air hose to the warm-up thermostat of the 
governor and pull off hose. 


Screw out hexagonal socket screws (long hexagonal socket wrench necessary, 8 mm 
(5/16 in A/F)) and hexagonal nuts on the exhaust flanges on the cylinder head... 


Remove the through ecrena at the exhaust ouffler flange. 


Screw out the small fastening screw (10 mm - 25/64 in 4/8) at the mounting 
brackgt on the engine casing. 


Lift off heat exchanger. 
Unscrew the cover plate over the toothed belt (4: SCrORs, 10 am - 25/64 in A/P). 


Loosen the pump fastening nuts and shift the pump in the slote; towards the. left 
using Pérsche special tool P 234 B. 
Caution: Altitude capsule must not contact the “‘Anlet nanifold: tray: 


Remove old belt.. . ° 


Hook up the new toothed belt near the pump driving gear using a rubber band. 
Push the belt down through the gap between chassis and engine and place on the 
gear of the cylinder head camshaft. h " 


>) 
Y 


Push toothed belt onto the pump driving gear. 


Tension the toothed belt by shifting the pump towards the right and check the 
pump-engine setting (see paras. deds 4.5 and 4.6). 


Remount the heat exchanger in the reverse order. Renew all gaskets at the exhaust 
flanges. Ad 


Si hk 


Renoving and installing the delivery lines 


When installing or removing the delivery lines, remove the corresponding intake 
manifold assembly on the right or left (see para. 3). 


When loosening or tightening the delivery lines at the pump, oppose rotation: 
at the delivery valve holders and also at Anjectton valves with an- open box 
os wrench (19 mm « 3/4: in A/F). 


7. Adjustment 


7-1 Adjustifig the itgkage iene thes = : 
When replacing or readjusting the reece. the Wineaee Length is to be- 4 
observed exactly and if necessary readjusted (Pig. 6). 


Push-rod 1 from ball joint center to ball joint center = 114 op «2 1 tn) 
Push-rod 2 from bell Joint center to ‘ball Joint center. = 275 om (90933 sn 


Push-rod 3 from ball joint center to. ball. joint center w 149. e mo ( 1 a 


8. 


cel 
“ 


4 


es 
i}s Ws 


eae 
Q. 
it 


sa 
“ged 


STRIPED: 


Fig. 6 = Arrangement of liinkage : io 5 * 
Next check the arrangement (para. -2.12). | 


Caution: The linkages between the individual throttle. valve connections are 
sealed with laquer and oust not be altered. “ ee 8 


Adjusting the microswitch: 


- fdicroswitch 


First screw out the adjustment screw until the microswitch is not bridged in 
the idling position. 


a 


7.2.2 Slowly screw in the adjustment screw again until cane microswitch is just 
bridged (the bridging action is audible). side 


7.2.3 Lock adjustment screw in this position. : 7 


7-2.4 Place graduated disk 1 688 132 020 (EFEP 603) on control lever of the left 
rear throttle valve connection, fit pointer and set to 0°. 


702.5 Measure an oe at which microswitch cuts. out. The angle must be 1.5 + ‘0. 6° 
If the angle is greater, the engine may ehudder violently between the speeds 
at which ‘the speed-dependent switch cute in and out, if the angle ie too 
anal) the exhaust "burble” increases considerably. 


7.3 Setting lavage speed; ~ % 


7.3.1 A¥iow the engine to warm-up (approx. 70° c / 156° F o4l| temperature). 


7-3-2 Using Synchro-Tester (e.g. Moto-Meter "ST 100") check whether-there is equal 
vacuum in each intake manifold. If necessary, adjust the idling-air screw in 
the throttle valve connection. é 


Fig. 8 - Setting the idling Speed with phe Synchro-Tester 
a 


7.3.3 Measure the idling speed; it aust be 900 ~ 950 rev/oin. Adjust by altering the 
idling quantity of the injection pump by means of the eyes adjustment 
screw in the governor cover. | 


Caution: Only adjust the adjastment screw when the enatie is ata stand-still. 
When adjusting with special spanner (Porsche special tool P 230 B) 
press in the adjusting screw until it engages. ; 


If speed is too high turn adjustment screw counter-olockwise; if too low, turn 
clockwise. Do not adjust by more than one notch at.a time. Maximum adjuetment 
is only ‘three notches to the right or left of the basic position. 

é : ae: ; 
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7.3.4 Connect exhaust gas tester according to the operating instruotions and 
test the CO content of the exhaust gases (for CO values, see table). 


Note: When carrying out’the exhaust gas tegt on Porsche vebicles a different . 
sampling probe is necessary for exhaust gag testers EFAW 109.. and EFAW 173... 


Detaile about this special probe are give in a special information sheet. 


If the CO content differs from prescribeg value then correct by uniform 
adjustment of the idling air screws he throttle valve connectors. 


. 74° Testing the CO content under jpartiaY and full load: ° 


In addition to the exhaust gas texfer a roller test etand is necessary for 
testing the CO content under parfial and full load (for CO values. see 
table). See also para. 7.6.. 


- 7.4.1 Testing under partial load: 


Fasten graduated disk.1 688 134 020 (EFEP 603) with h pointer to ‘the Left 
rear throttle valve connection/(see pa 2.12.2). 
Fasten travel limiter (Porschekspeciaf tool P 232 B)* to the pedal and 
Mee, limit the pedal travel so that lue given in the table is obtained 
a on the graduated disk. . a ys ow , “¥ 
Allow the engine to warn up (appre - 70°C ia oil température). 
Connect exhaust gas tester. a we a 


Drive vehicle on test stand in prescribed gear and with the throttle 
position set by the travel limiter (see* tal ne). Allow the test ptand to. 
brake -the engine to the speed given in the Weblo. 
Read off the CO content from the exhaust gas tester. 


7.4.2 Testing under full. load: = 8 a 


Test the full load CO content as for partial load, | but according to the 
full-load values in the table. Remove the travel limiter from the pedal. - 


7.4.3 If the partial-load and full-load values deviate equally fron the nominal - 
values, the prescribed values can be reached by adjusting the index screw. 
. in the control rod head (parallel shift_of the characteristics curve). If 
only one value (partial or full load)’ is within the permissible tolerances, 
the pump should be removed for testing on the injection pump test stand. a 


. 
4.4 After adjusting the control rod head the CO cont 


again at-idling speed and corrected if necepsary 


735 Test points and exhaust gas values (CO content): 


Throttle valve 
position 


7ahing stop aE: 900-950 


. Speed 
(rev/min) 


CO content 


3.5 + 0.5 


Partial load (2.0 .+ 0.7. . 


7.6 Testing the CO content.whilst driving. 
It is only possible to road-test the partial-load values.” 9 


Caution: The full-load test may not be carried out because of overloading 
of the brakes and because of the high oped at the prescribed full-load 
test point (para 7.5). 
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availuble exnaust gus tester. 


‘ 


to fuse "starting aid relay" 
to ground connection 


Start relay 


to ballast unit 
terminal 8 


to starter, terminal 50 
to fuse "start relay" - 


to fuse "starting aid relay" 


to ignition coil, terminal 15 


to battery capacitor discharge 
ignition unit, terminal C 


Solenoid 
(starting aid) 


Rotational speed 
regulated switch 


(RSRS) 


iil ; 
o 


Boe 
ea aae 
ame 

é 


Starting 
solenoid 


, Thermo-time switch ° Microswitch 


(start) (starting aid) (accelerator linkage) 


= 


: Shut-off] é. | 
solenoid! 


| 
! 


‘CHNISCHE MITTELLUNG 
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Kenninis genommen: 3 . Bearbeiter Inhaber Meister Mechaniker 
Noted by - : Project Specialist Owner Supervisor - Mechanic 
| . vor-emp 701/eB if? 
Porsche "911 E and 911 8" model 69 (2.0 1 engine) lst supplement. ‘ 
model 70 (2.2 1 engine) Edition 12.70 : 
Modjfications to exhaust gas test co Translation of German — 


edition of 24.9.70 


oe Destroy edition dated 5.70 
Ta our foreign representatives — 


As ‘tron model 70 the Porsche vehicles mentioned above are equipped with a 2. 21 
engine (engine type 911 EB - C and 911 S -C). 


“ae a result of this change-over a few modifications have been made to the ‘fuel 
injection system of the 2.0 1 engine in order to. adapt it to the new engine 
(Seotion 1). 


The exhaust gas values for the 2.0 1 and the 2.2 1 engines also difter. ‘As-a result 
of recent experience the method of exhaust gas testing has been revised and 
standardized for both engine types (Section 2). 


- , The construction and method of operation of the fuel injection systen for the 
above mentioned Porsche Vehicles with 2.0 1 engines is described in VDT-BMP . 
701/8 B. The fuel injection system of the 2.2 1 engine differs from that of the 
2.01 engine in the following respects: 


1.1 The starting solenoid of the injection pump governor is no longer required. 

° Therefore the same applies to the governor starting lever and shaft, the 
switching relay, the time switoh and the thermo-time swit (for temperatures . 
between +2°C/36°P and -25°C/-13°P). With the disappearance Wf the starting 
solenoid it was possible to alter the control rod head secu to the control . 
rod into @ non-resilient version with 12 instead of 6 indent: tions for 
parallel displacement of the graph. 


1.2 Start enrichment in the 2.2 1 engine ‘te: produced by the starting device in the 
air cleaner, while that in the 2.0 1 engine operates as an auxiliary cold 
starting device only between -10°C/+14°F and -30°C/-22°F. By the use of a’ 
suitable thermo-time switch the starting device is switched on at every: 
starting operation until a temperature of “45°C/113°F 1s reached. The thermo- 
time switch for the 2.2 1 engine is marked with the Porsche ‘part number ; ” 
911.617.117.00 and 45° on its hexagonal collar. oe 


The injection tubes of the starting device in the air filter ‘of the 2. 21 engine . 
have an 1.D. of 0.3mm/0.0115" (0.5mm/0.0197" in all 2.0 1 engines and 2.2 1 ; 
carburetor engines). The Upper part of the air filter (metal housing and the 


more recent plastic housing) for the 2.2 1 engine are ‘recognisable by the 


widening at the connectipn for the “fuel inlet (built-in micro-filter) and the - 
additional. connecting piece on the connecting elbow for the flame arrester. ae 
The air clesner upper part for 2.2 1 engines is labelled "EB" for fuel injection 
engines or "V" for carburetor engines. ~ 


1.3 The starting point for warm-up enrichment has been raised to 53°C/127° F by 
placing a thicker spacing washer between warm-up thermostat and governor cover. 
This spacing washer is 1.62mm/0. 0670" thick and is recognisable by its ‘San / 

0.1969" hole. 


o 
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1.4 Owing to the alteration of the air supply to the ofl cooler the fuel injection . 
tubing of the 2.2 1 engine is laid differently. The tubing 18 660mm/26" long 
as compared to 700m/27.5" in the case of the 2.0 1 engine, therefore the in- 
jection tubing of the two engines must not be interchanged. 


1.5 The MS threaded bore on the drive side, ‘in the control rod of the injection 
pump is no longer present. The test for easy control rod movement can there-~ 
fore no longer be carried out as described in VDT-BMP 701/8 B, Section 2.3. 
Instead, proceed as follows: Remove protective rubber cap and push back the 
control rod ‘(towards the rear of vehicle) using a clean object (e.g. a piece 
of wood the thickness of a pencil). When released, the control rod mst spring 
vack to its original position of its own accord. 


1.6 A number of the pumps produced for the 2.2 1 engine had an sdguctaent sérew 
for the stop of the governor speed control lever. The idling speed could be 
increased slightly during the running-in period of the engine by means of this 
adjustment screw, without it being necessary to alter the setting of the pump 
and idling air adjustment screws, This may no longer be done. When earrying 
out repairs the adjustment screw should be removed. 


1.7 Punction and fest facilities of suxilisiy components in the case of thie. 
engine remain the same. In the case of the 2.2 1 engine the ee ints, 
which’ deviate from VDT-BMP ae B, should be noted: . 


1.7.1 Section 1.2.2 "Start solenoid", 2.3 "Test function of start solenoid 
"Test time switch" and 2.5 “Test thermo-time switch for start soleno * no 
longer apply. . 
vice” 


1.7.2 Section 2.7 "Test the thermo-time switch of nies to re start 


(on air cleaner) and connect to ‘test lamp. Until the-oil tebperatu 


* 45°CA13° P the test lamp must light up at every starting ope 


2. . Preparatory work for the exhaust gas test: 


During an exhaust gas test, the carbon monoxide (CO) 
gases is measured, This CO content depends on the c 


conditions (ambient temperature and induction air temperature ). 


It 18 therefore absolutely essential to carry out the teats 
enumerated below before the exhaust: gas test or, if this | 
should prove impossible in your own workshop, to have these 

. tests carried out by your local Porsche agency. All data ; se Vn pe 
are valid for 2,0 1 and 2.2 2 enctnes: ee 


ke 
2.1 Valve clearances and timing 


Incorrectly adjusted valve clearances result in incorrect valve timing and 
thus in insufficient combustion. The necessary technical data and instruc- 
tims on valve clearance adjustment appear in the operating instructions 
accompanying the vehicle. 

It is stressed that adjustment of valve clearances requires the utmost 

care because incorrect adjustment - especially insufficient clearance - 
may cause serious damage. 


SP Jorg N.4 
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Fop’this test we recommend the Boschi compression loss tester 0 681 001 900 - 
AW 210. Its operation i» desoribed| in Qperating Instrugtions VDT-UBP 101 /2B. 
e compression in each oylinder ahould be 9 ~ 11 kgf/om© (128 ~ 156 psi) 
with engine hot (60°C/.40°P minimum $11 temperature), uniform compression | 
stroking rate and fully open throttles, 

The pressure loss per cylinder muat not, exceed 10%. The values for all 
cylinders should be approximately Aaenetcel 


.. 


2.3 Dwell angle and ignition timing | 


Te dwell angle is 38° 3° et ay 308 oe (850 - 950 rev/min). tention 
timing 0° - -2° at idling speed, 30 32° at 6000 rev/min. 


2.4 Adjustment mp - engine 


2.4.1 End of delivery ‘ . — BP OS 


Adjustment of pump and engine for endiof delivery is described in VDT- 
BMP 701/8 B, Sections 3 and 4, 1S ee 


2.4.2 Relationships 
The relationships of the centered levers (weaies control lever - throttle | 
levers) 18 determined as described in VDT-BMP 701/68 B, Section 2.12. The 
tani of measuring points has been extended as follows: 


brated aiace | Maximum pore 
throttles 


Calibrated dise on | cat 
on 


governor control lever 


7 
79-82° (end stop) 


Until the value 30° is reached, there poet not be any deviation between the 
two rows of throttles. 
When adjusting the relationships, the pand throttle Lever (between seats in 
cockpit) must be fully against its bottom stop. . 

If the above values cannot be achieved, check linkage ‘lengths (vor-BMP 701 8B, 
Section 7.1). 

Subsequent ly or before handing over the “vehicle, the adjustment of the hand — 
throttle lever should be checked and corrected if necessary (4000 rev/min at 
full deflection, o11 temperature bo°c (76°F). 


Note: ae te > , ‘ 
The designation of the seiteretes discs for adjusting the relationships has 
been altered: : 


| 
Former designation | Present designation 


1 688 132 020 (EFEP 603) KDEP 2974 
1 688 132 021 (KPEP 604) KDEP 2975 
1 688 132 022- (EPEP 606) KDEP 2076 2 
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CO values as a function of induction. air temperature 


800 C (1760 F) off teeperaters 
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3. Exhaust gas test : . , : 


3.1 The exhaust gas volumes given in VDT-BMP 701/8'B for the 2.0 1 engine have 
been altered to some extent. The currently valid values for the 2.0 1 engine 
and the new values for the 2.2 1 engine are given below. 


Exhaust gas values are seriously affected by engine oil temperature and in- 
duction air temperature. os J 

The values are therefore shown in graph form ae a function of induction air 
temperature and are valid only for an engine at working temperature (engine 
o1l temperature 70 - 80° C/158 - 176°R). , 24s . 


Measurement of the CO content is carried out during idling and at partial load. 
The full-load measurement 1s no longer required. The partial load measurement 
can be carried out on-a roller test stand or as a road test. For the road test 
9 m&ins-independent exhaust gas tester is required, i.e. 0 681 169 072 - 

EFAW 109 or 0 681 000 200 - EPAW 173 (both testers are identical in design and 


‘function), 


Measurement and adjustment of air passed by throttles in partial load range: 
For this measurement, Messrs. Porsche developed and produced a vacuum tester, 
"Porsche special tool P 235". Any 

enquiries about obtaining this in- 


“ 


Measurements are carried out as 
follows: 


x 
a abe! 


2 . ‘ ah he et 
see GY anes ae ON Ot ks OER ene On einem Lie 


Run engine up to normal working az 
temperature (60°-80°C/140°-176°R). ; 
Using hand throttle lever set 
engine speed to 2800 rev/min. 


Insert rubber plugs of measuring’ 
instrument consecutively into the 
individual induction ports, and 
Set. the vacuum (liquid colum | 
height) of all cylinders to the r 
same value by turning the idling 
air adjustment screws, 


_ The idling adjustment using the’ 
synchrotester es desoribed in VDT- 
BMP 701/8 B.4n Section 7.3.2 no - 
longer applies. 


Check CO content at partial load 
(see diagram, Section 3.1, for 

CO values). Place air cleaner in 
position. Connect the remote- 
thermometer for measuring the in- 
duction air temperature. For this 
purpose we recommend Porsche , 
special tool P 237; enquiries 
about obtaining this thermometer ; 
should be directed to your Porsche 
agency. The thermocouple. of the 
remote thermometer 1s secured near 
to the air cleaner.manifold (not 
in manifold), for example, with 
one of the air filter clips 

(see Pig. 2). 


Bup-foig Wed 


The connection line of this remote thermometer should then be secured to the 
. Vehicle body using adhesive tape and should be taken into the cockpit through 
a rear Side window, Install indicator instrument in cockpit in @ position where 
it can be observed from the passenger seat. ° 
diso KDEP 2975 (formerly i 688 132 020 - EFEP 603) to the L.H. 
valve housing and set the throttle @ opening angle given in the 


Ay 


The movement limiter (Porsche special 
tool P 232 B) prescribed in BMP 701/86 B, 
Seotion 7.4.1, to be attached to the ’ 
accelerator pedal in order to lock the 
throttle position has proved to be 
disadvantageous for road testing (no 
possibility of raptd acceleration when 
required by traffic situation). There- 
fore a device has been brought out 

(Fig. 3). whioh is attached to the 
governor speed control lever stop and 
does not affect the movement of the 
Speed control lever in the direction 

of full load. The device can éasily 

be made in accordance with sketch 1 on 
page 8. The prescribed throttle position 
is set with the adjustment sorew. 


4 


Connect exhaust gas tester (EPAW 109 or 
EPAWw 173) 4n aocordance with the aner= 


ess SYS MS we ves Vesw wyve 


ating instructions, In order to avoid 
time legs while measuring, the measuring 
instrument should be set up as close as 
Possible to the sampling probe. Por this 
We recommend making a rack in accordance 
with sketch 2 on page 8. The rack is 
hooked over the engine cover plate on. 
the same side as the exhaust pipe; as a 
result the engine hood cannot be closed 
during the test. Carefully fasten the 
measuring instrument securely to the 
raok (with elastio luggage harness, for 
example). Keep°the hose between sampling 
Probe and measuring instrument as short 
as possible. Set up the indicating 
instrument in the cookpit so that it 
can be observed by the passenger (Pig.5). 
Secure current supply cable of indi- 
cating instrument to the body using 
adhesive tepe and pass through one of 
the rear windows into the cookpit. 


« 


Insert the sampling probe in the exhaust 
pipe such that the water trap hangs at an 
angle of approx. 45° (Pig. 4, in vertical’ 
position there is the risk that the water 
trap will hit the road when the vehicle 
"bottoms”). J 

Note: The earlier exhaust gis testers 
‘mounting clamp 1 688 040 033 - EPAW 109/16 
for sampling probe. This clamp is not safe 
enough when used to secure the probe é 
obliquely during.a road test (acoident a 


risk). . ee 
The clamp 1 688 O40 O41 = EPAW 109 AAG | 
. now supplied allows safer probe clamping. 


‘Thie clamp can be obtained singly (both 
clamps are for 9mm (3/8") dia.probes). 


o 


4 


Drive vehiole with specified gear and throttle setting (partial load). 

When road testing please note the following: - 

The instruments (remote thermometer and indicating instrument of the exhaust gas 
tester) should be observed by the passenger. Loading (braking to prescribed engine 
speed) is carried out by means of the service brakew A Slight downhill gradient 
should be selected for the test, and every repeat measurement should: be made over. 
the same stretch of road. ee a ‘ 


Since the engine speed is set high a8 a result of the throttle setting, it is 
advisable to start the engine with the Beer engaged (see diagram for gear required ) 
and the clutch disengaged and to start off in this gear. a 


To preserve the brakes, the specified speed should be es 
maintained right fromthe acceleration stage (1.e. do 
not run engine up to high revs end then brake down ul 
from a high’ speed). A: : 


If necessary, correct the CO content by turning the index screw on the control rod 
head of the injection pump - counterclockwise for a richer mixture and clockwise « @ 
for a leaner mixture. 7 4 Se Tekan 
Adjustments should be carried out as quickly as possible to ensure that thé inductio 
passages do not ‘heat up. Before any further measurement (on roller test stand or roaakt 
drive vehicle over a short distance or run at higher speed (approx, 3000/ rev/min ) 80 
that the induction passages can cool down. 


3.4 Idling adju stment i @ cate 4 


Adjustment of the index screw on the control rod head changes the injection volume - 
and thus the CO content ~ in all ranges of the characteristics graph (parallel 
displacement of graph). For this reason an idling adjustment must be made after 
every modification (see diagram for values). 


The adjustment with the "Synchro — Tester” (VDI-BMP 701/8 B, Section 7.3.2 no longer 
applies. 


-;*Measure idling speed. If the presoribed value is exceeded op is not reached, the 
idling air adjustment screwson the throttles should be unifornly reset as necessary. 
Sorewing in produced a lower speed and sorewing out has the opposite effect. 
Subsequently, measure CO content and if necessary adjust spring-loaded adjustment 
screw in governor cover in accordance with values in diagram (Section 7). If the 
CO content is too high, turm adjustment screw counterclockwise or if content 15 too 
low turn screw clockwise. 


{Re 
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Caution: Only tum adjustment screw with engine at a stendstill. Do not adja 
by more than one index notch at » time. Use Porsche special tool P 230 B for 
adjustment. If the.idling air adjustment screws had to be reset to obtain| the 
correct idling speed, the air throughput for the individual cylinders mst be 
checked once more at 3000 rev/min using the vacuum measuring instrument (Porache 
special tool P 235). If necessary, the air ia ae screws must be reset' to 

a hew Bveries value (see Section 6.1). fe a 
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Sketch 1 


CUECHCe: 


Spring 1.0, 5.5 Length 15 Wire dia, 0,5-5 turns 


ey, Mix22 7 n M6 
Spring 1.0. 4.5 Length 15 Wire dia. 0.4 § turns i 7% . 
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Porsche 911 and 911, 911 T = USA Version 7 VDT-BMP701/8 B 


Mod ifi t . 
odification to theslinkoge adjustment on all *, ‘i: 3th Supplement 


models (69, 76, 72) 5 . Ed. 6.1972 
Model 72, modification to fuel stem o ond to | Tronslation of the German! 
injection system : a edition of 14.4.1972 
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1, The relationship between throttle valve and govemor. control lever Is greatly influenced 
by the thermal exponsion of the engine. It is therefore necessary to moke the checks and 
adjustments of the linkage when the engine has reached operating temperoture (oil tempe- 
rature 75° C to 85° C)e 
At this temperature all control levers (throttle and govemor) must rest exactly on the stops . ) 
All tie rods (push = rods: 1, 2 and 3, ‘see BMP P 701/8 B, Section 7. vy) most be oble to be put » 
in place stress-free. - | 
After this adjustment the governor control lever is slightly odvanced when the engine is” 
cold. This meons that; while the throttles rest on the stops, the governor control lever 
has been raised about: 0.5 - 1°, 


Adjustment of the linkoge lengths (at 75 - 85° C oil temperoture): 
; . . ; oe 6 
1.1. Push the hand throttle lever (between Passenger compartment seats) all the way in. 


oo _- 


1.2. Adjust the Nr. 1 push - rod to 114 40.2 mm (bail - joint center to ball - joint Center) and 


attach, . 2 . . a. 

1.3. Attach both Nr. 3 push - - rods to the throttle valves ond cidjust so that they. con be ploced ad 
stress - free on the shift lever. a 
All control levers ‘must now rest exactly on their stops. “ 


Perform the odjvstimer on each Nr. 3 push rod separotely. (Opposite rod removed i in 
eoch case) 


: ma ; _ 4 
The length difference between the two Nr. 3 push = rods must not exceed omm. 5 
1.4. The length of push « rod Nr. 3 need no longer be measured. It must be possible to ploce | it 
- in position stress-free. ae “a 
1.5. Check the relationship os before. The test- point table in BMP 701/8 B, Ist supplement 
remains valid (also for 2.4 | - engines). 


During adjustment on 2.41 engines, various changes must ‘be token into account (amongst 
other things, a new graduated disc). See Section 2. 

' } 
Note: On vehicles with air conditioning, the compressor in the engine compartment must 
be removed from the bracket so that the graduated dic con be introduced to the right- hand 
throttle control lever. 
Do not remove the hose connections on the compressor. / 


ten 


Check the hand throttle. An engine speed of 43000 rev/min. must be achieved with a Kor 
engine and hand throttle: lever fully out. i 


With the engine stotionary and with the gas pedal funy depressed the control lever tho Id 

Bg cpprox. In 1 mm from the limit "stop. Correction by meons s of the gas pedal stop scrdw. 
The 2.41 engines on the Porsche 72 series have several modifications comporéd to he ’ 
2 2.1 engines which must be taken into account when checking ond¥adiusting the jection 
“system, , ' . « 7 

‘All of the modifications where the 2.4 1 engine deviates from the data in-the Tech iegl 
Information VDT-BMP 701/8 B and Ist. Supplement ore described below. In all | oth r 

“respects, the mentioned Technical Foformation sheeti ore e valid. _ 


i ~" 
. } 


Mixture control governor. So a, one 
eee 


A wide 3-D com and a new follower lever ( (egloces the “te lever} have been built i 
the injection pump mixture control's governor. 4 

a - . . oN 
This modification offects the assembly and testing of the | governor only. For assembly ond 
adjustment notes see VOT-WJP 7) van 8, ‘st. ~ Supplement ond Vot- wPP 7\ 1/1 B, 2nd. , 


Supplement, ‘ a 


Adjustment df the control lever ae : 
aE EOE 

The air throttle valve stops are locoted on the lever side on the 2.41 engine. The*control. 
levers (modified at the same time) require o new graduatetdi > far checking adjustment ond 
for the emission test. . os Le Samer 


The groduoted dise fits. each of the air. | 
throttle valve banks and is available Fram 
the outhorized Porsche representative under 
the Porsche nomenclature P 228 < in two 
types. . 2? 

The graduoted disc KDEP 2975 will continue 
to be used on the governor control lever, 


Measuring air flow rate of part load 
ES PO 


The induction pipes ore plastic. They constitute a complet’ unit. t together with the oir filter 
lower section ond the intake ‘pipes from the air filter, 


BuP tog NAD 
Sales 


A new rubber cone P 235 ais necessary with the Porsche vocuum tester P 235 for measuring 
the throttle valvd air flow rate in the part load range. This special tool is also available 


through the authorized Porsche fepresentative 6. 8 ae: cia re: o* 
2-4, Cald=start davies Lat i i DBE” Seg My, 


The cold - =stort device has also been: modified on the 2.4 | engihe. Instead of the injection 
tubes in the air filter housing, the induction pipes now. contain) injection nozzles which 
are fixed with adhesive. These injection nozzles: ore not repla eable .” 


~ Me 2 


“Wiring aig design of the cold start device has not been welterea from the 2. 2 J engine. ‘ 
i PAIN . ‘ A boatins 
# %, Pe . : ae 
Pao Intake oir preheating ao. 3 1s / ae 
The 2.4 | engines;run,oft Sed intake airiin the lower uae range. For this pur- 
pose, a control unit with regulating valve is fitted to the aigcfilter inlet i ond is con- 
nected to. the heat éxchanger by a delivery hose . 2s * : : - 


The consiyctipg eof the control unit is seen in n Fig: eRe: 


TT VOL. 


e LP as : : oO. wa 
: F oe ee ON ates AS 
. § ” os . - a : We “ 
i => A le nie Sh eed foes 


, 5 ao . f 
: oe ~ ; e 
1. = Fresh -air valve A = worm oir / 
ps Nae ra = 8. : we, a ee : 
2'= warm-air valve” — >. B = freshaie . / : 
3 = thermostat 


2 
ck 


f 


The control unit is s screwed to the left reat 
induction pipe. \ 

The fresh-air volve i is controlled’ by the con-. 
trol lever as a function of; the throttle valve 


position . 


The control of the warm-air valve i is by on. 
expansion element in the control unit. 


a 


be _Control unit! 


2 ‘Warm-cir delivery hose” : 


3 Control lever ~” 


y 


Function: 
ee VY 


Fig. 2 shows the fosjtion of | thi 


The engine sucks ewer air by ‘ of the iadina , 


A 


and opens the small air eke 


In this woy; the tamperature lof the intake: gir is 5 controlled to approx. 45° Cc, Independent of the: 
“warm-oir valve pasition, thel fresh: air valve will be opened by the control lever. curved dise wwhen 
the air throttle valve cangle is greatet than 20°. At the some} time: the intake of warm air is stop- 
ped. This couses the engine’ suck jn only fresh a airin. the upper port load range and at full lood. 

. oe , al 


\ 


. ‘ . . ~ \ I wl ve : 
Functional check of the worm-air Valves.” 


The warin-air valve must be ppen on. 6 cold. 
engine. A check can be mode through the - 
opening on the side of the cantrol Unit. 

The warm-air valve must cl se. this! pening 


and when closed be under spryag: tention, 
, 


Idle the engine at approx. 2, 00 tev min. 
After about 3 minutes, the wa m=oir fore 
must have lifted. noticeably f fro the. te 


\ 


os . 


opening . ‘ oe 


AF the warm=air valve does's wo Gtk; >t 
control umit should be replaced (the expan- 
sion element in. ‘the control unit cannot, be 
removed). 


t 
' 


Adjusting fresh-air valve: 
The adjustment ‘of the air throttle: valve 
rod is carried out at idle. The roller on 
the fresh-oir valve lever should be 
adjusted by means of the two hexago-' 
nol nuts so that it rests on the Contact 
surface of the curved disc without ony |. 
play. With this adjustment, “the fresh- © - 
air valve begins to openial an air throttle 
valve ongle of about 20°. 


te” 


ee ne aay 
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2.6. Emission test a er | ie : : nak : | 
Because of the intake oir sreheoting) described under. 5, _megsurement of. the intake air. a 
temperature is not necessary during-the emission test. ; ae an Ve BE oe 3 


See table below for 2.4 | engine emission Se ciicchony As 


Part load emission test:: 


= . ae 


Air throttle valve position:.” ge fins Porsche special fool P 288¢. miech on. Fight throttle 
: . oe shroustog or. on leit if air conaiHoning: is built ake 


Pay a Ne, ‘ Ln ey a! Bolte 


All models 


‘Gear: a : . . 2nd — oe ws? s best Bas : ad : 
Revolutions, °. 2,400 rev/min (to reach this volve decrease engine speed, hoy 
ee i dor not increase Le ae eee re us ) 

Emission Specifications - Sap ig Pe ae ae as: 
Port load a _ We - : * ee - i" 5 oe “& Be 
Mode! 4 2 USA : _€urepe 7 re 3s to 
91} T (USA) - | «Vga 250. eg oe Se EO ie i oe 

oa 9) Le€ 4 : Ly 2-0 <= 2.5 a 2.0 ae 3.0 7, we Papi ; a a s . 
911s we Bw 265 pee 3D a ie, a 
Idle eee re ee ee Hs 3.5 a ee cae . | 


2.7. Adjusting the microswitch 


‘Loosen lock nut. Unscrew the adjusting screw far enough so that the microswitch is not | 
operated ot idle. a Oe an 


Screw the adjustment screw back in n until the microswiteh activates (cvdible click), 


« 


Now screw the adjustment screw in 1/4 of a turn ond lock. 


Attention: The microswitch should be reodjusted ofter every odjustment t to the operating - 
linkages of the air throttle valves and governor contro] levers. 


a 

Ignition distributor «© 5 ce | 
—_ aE 
- Distributors with dual-diaphragn vacuum odvance mechanisms ore fitted: to the 2. 4 | 
engines. See Test Specifications Sheets: for adjustment data. 


“t 


. ; : nt 
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oY 
In case of inquiry, please contact your outhorized representative j o 
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. ° s . ae : A. 
Gasoline Injection Pump a Mogteauon tne mire control governor EPIRL 


with Mechanical Mixture. _ . re : 
Control Governor ce “Awider 3-D cam and, instead of the roller lever with - 7 

. . , : . follower roller, a follower lever. with, follower ball i is a 

, ne eo fitted in the above mixgure control governor. 
0 408 126 oe ‘ ; . A guide | groove has been milled into the collar of the. 


the pump housing engages this groove. In this way, the 
; 7 _. center position of the follower laver is precisely located 
- +, +.» and cannot be altered, - . oo, 
an "~~ The retainers on the lever shatt, the spring and the ; ‘ 
adjusting sgyew previously” installed. in ‘connection with 
ger roller lever have been eliminated. : a 


@ PED 6 KL 60/120 R 3 .. ; ' follower lever. When installed, a guide bolt pressed into: 


i : a 12.70) for Figures 30, 31 and 2 dor not have to be 
arried ut. . 


’ 


. oe 
oe In this case, the e following text is valid tor Fig. 33: ‘Screw ‘ 
a oe Pout the screw plug. | a : a 
; Take the lever shaft out through thes screw blag of opening 
_ and remove the follower fever. 7 ne oe 


. “The repair r step’ for Fi. ‘67 ‘does not have td be carried 
eo A out: 


tw te Differing from Fig. 59 and. its text, the follower lever i is 

S fy Co at 80 fitted) that the guide bolt pressed into the pump | 

ee ee housing engages in éllar quide groove... 

Lo ; : .- : Misert the leverstaft into the governor housing ‘and the 

_ : “4. =" followertevér collar. Screw the sttew lug i intg the * 
a a gq ror housing. ; 
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040127.. bs ea s & 40 
Faults on the roller tappet in the | _ VDT-1-401/100 En” 
fuel-injection pump PES..A..of the a in BN 
3000 series fitted by CASE and john Deére 


The following are offected: . 


Injection-pump | 


assembl : cas Dien ik oie 
0 401 274.007. ' PES 4A 95 D 420 LS 3023. CASE. 
PES6A95D 420 LS 3024 .- +| CASE 
3024" |. ~ CASE 
oe 3024 © » CASE 
-PES 6A 1000 4201S 3024 -| CASE. 
207A. CASE 


7 a ww a Nae FN ae ee 


“3024 | CASE. 


PES 6 A 100 0 4VORS 3025 John Deere: 
Z 3025. John Deere 
3026 John Deere - 
- John Deere. 
' John Deere. 
Jokin Deere 


&e 


("A", "B", "J" of "F") on the top side of the pump between the Aen ake holders:for | 
- cylinders 2 and 3-or 4 and 5, or in the cose of pumps marked with an "x" above the watts 
nameplate. . a _ 
- Replacing the rollers be xe 48 . ee ” ids 
Only dismantle the. injection pump for enough for the roller foppely: to 5 be removed. Replace 
the rollers with new ones ‘and then refit the roller tappets in the some cylinders from which * 
they were taken. This case presents an exception to the rule that only complete roller toppets  - 
may, be replaced, because here it is only necessory to replace the ihdividual rollers. 


The screws for the beoring end late (Item 46 oA the service parts microfiche) ond the plugs — 
(Item Ble are to be coated with LOCTITE 582, OW 82, 


>) 
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: Geschattsdereich KH. Kundendienet. Kiz- Auero 
© by Robert Boech GmbH. 0-7 Stanger 1 Poetiech ‘60 panied in the Federal Republic of Germany. 
Imprime en Republique Federale dA magne oer Robert Boesch GmbH 


us 


Stamp on "F" on the pump top side between: the  dliverywale holders for the Sader 
2 and 3. e : = 


i 


Service ports . ots hoa: es 
ee The following service parts are required, order as usual . BS siete 


Quantity No. Designation of tem, no. on service ports. ue 
: ‘ Microfiche ; 


6 1410300013.“ | Rolle |= — 
6 1-410°500 005”. Plug. 8 he 
Zz 2916710601 . | Gasket -| 5B Si 
. 1.410 137/003 _ | Gasket Top 

1 1421015047 | Gasket —*|__ for governor. 

1 - | 1411073000 = | Gasket | 79 . 

, 1410210018 . | Ocring _ 


Warran a = es eae Sg hae 
For those fuel-injection pump P assemblies presented before 12. 78, submit warranty report i 
as usual. Pumps Beteiiee ofter Pls. date cannot be coveted by warranty. pte Los 
Please report os follows: " SPRGe oe 7 1 : a . / 
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Yo. 40.246, 58° 
FUEL- INJECTION PUMP pes, “ -  VDT-1=403/101 En 
IN MERCEDES-BENZ VEHICLES AND — 1.1986: 


ENGINES ra 
Leaking at spring- -chamber losing cover: 


ye 7 Tee: Pity es 
On the -above-quoted fuel- -injection pumps. there may in 
Andividual cases be leaks at the closing: cover (Item 
_AN1) of the spring chamber. | 


In the case of complaints about: leaking, check ‘the \ 
fuel-injection pump for leaks as described in*VDT-1-400/ 
109 of 2.1984. If necessary,. replace the closing cover 
with gasket. _ As an additional measure, Jay gaskets of 
part no. 1 410 121 001 under the fillister-head Screws 
(Item 113) of the closing cover. . rs 


As of FD 550, these gaskets are installed | as. standard | 


equipment. The service-parts lists of the fuel-injec- eas ot 


tion pumps concerned are being extended to Include: oa 
Item 112 - gasket 1 410 121 001. 


During the warranty period; claim by: wartanty report : 
through the usual channels... Outside the warranty 
period, this work is to. be Per cerney subject to pay~ 
ment. me 


Published by: 


Technical After-Sales Service (KH/VKD2) 


Please direct questions d comments concerning the 
contents to our authorized Representative in your. 
country. ° é 
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Repair Instructions 


7 fiiae at. tO LL. am 
Repair instructions for the BOSC 


= at 
v im 
Fuel Injection,Pump Type PES..M,. 


for attention of: _ Proprietor: i Porenan: . 7 Meohanie!: 


Introduction — 


A) Construction of Pump 


ry 


The PES..M Pump is a Diesel fuel injection pump. It is smaller in dimenstons than 
the PES..A Pump. Its stroke is 7mm and i its plunger diometer i is provided for 5.4.7 mm 
(Fig. 1), _ : , \ - 


. Fig. I: PES. .M:Pump with EP/MN 60 Mee. Goveshor 


The main difference between this pump and the conventiond! BOSCH pumps is in the 
method of transmitting the control rod travel fo the pum plungers. Whereas\in the 
conventional fuel injection pump control travel is transmitted to the pfungers by rack . 
and toothed segment, in the PES...M Pump adjustab clomping pieces are located | 

on the <ontrolrod and these are engaged with levers protruding-from the control sleeves 
of the plungers. (See assembly. drawing at the en /of this instruction), When the control 
rod is shifted, the lever on the control sleeve rycomied along and transmits the move- 


ment to the pump plunger. 


The pump is adjusted by displacement of thelomping pieces on ‘the control rod. By 
this new arrangement the distance between control rod and pump plunger could be 
considerably reduced as compared to the conventional rack and gear segment type 


pumps. fg | 
. » fa ¢ Ce “SN 
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Reduction in constructional height hos been attained. by: oe 
. lower control levers instead of higher toothed segments ; 
2. arrangement of the delivery valve entirely inside the connector | 


3. resting the _pymp plunger. directly on the roller tappet instead of onan 
adjusting screw in the roller tappet os previously. . 


‘ The pre=stroke (plunger tift preceding the effective stroke) i. e. the commencement’ 

. of delivery of the individual elements is adjusted by changing the rollers of the roller 
tappet. The governor housing is cast on to the pump case (die casting). It-can be 
adapted to accommodate either a pneumatic governor or a centrifugal governor at 
choice. 


By General 


The present instructions will explain only the disossembly and re-assembly of the @ 
PES...M standard type pump as these procedures and sequences of operation differ 
from those of the conventional types. 


As regasds initial examination and repair procedure Repair Instructions WIP 1o1/\ B. 
for Diesel Injection Pumps will opply in general. 


og 
- The injection pump housing ond ¢ rts should be cleaned in gasqfine, kerosene, fuel 
oil or test oi! (Ol 61-v 11) only. If it should happen that trichlorethylene is used, then oN 
the parts should be thoroughly washed afterwards i in one of the above liquids, 
a. 


In order to avoid interchanging parts of the individual. elements ond to have o cleor: 
picture of all ports while working on o pump, we recommend the use of a subdivided | — 
tray for storing the disassembled parts. (See Fig. WJP P11 B, Introduction) 


HH. Initiol Examination 
eon 


See, WJP 101/I B Section II. ey a fe @ 
" i. Disossembling - ; a 7 eS 


The numerals in bracket denote the corresponding code numbers in 1 the “folded draw- 
ing ot the end of this instruction. oO 


1. Mount pump on clamping support EF 8498, using clamping flange EF 8498/30: 
for this purpose. 


; The clamping flange is provided at the top with o flat surface. in order to avoid 
interfering with the control -rod guide. sleeve, 


s 


- 5 


If the clamping flange available in the ‘workshop i is of the old | type, ie ee without flat: 
top, it.can be modified as per-following sketch: 


Fig. 2: Modification of clamping bracket EF 8498/30 for fixing PES..M..-pumps” ~ 


2. a) Remove the two hexagon nuts (59) together with lock washers (58) and take off fuel 
supply pump; at the some time collect any lubricating oil owls: out from the camshaft 
_ chamber. 
Corefully remove gosket (60) ond set side: 


b) Remove fillister-head screws (65), nae with lock woshers (56) at cove eats (52) 
ond take off the latter. . : " 


c) Unserew overflow valve (73) at rear of pump. 


d) Tilt pump into horizontal position and remove bottom cover (65) ofter haaing unicrewed 
countersunk screws (68). Remember to save gasket (67). Bring pune into vertical position 
again and collect nbneating oil flow- . 


~ 5 z 
ing oul. Re 


e) In the case of pumps having a built-7 - 
on pneumatic governor (EP/MN ee ae eo 
60M..): remove ésecuring bolts = 
and lock washers and slightly pull off 
cover, Collect any oil. emerging. : 


e 


Oo 


lod 


_fige 3: Supply Pump and Gover- - 
nor Removed 


Remove split pin and washer from pivot pin and finally ee remove cover with governor. @ 
In daing this, watch for the torque control pin and spring and also for the compen- 
sating washers of the diaphragm (Fig. 3). 


In the case of pumps provided with centrifugal governor (EPARSV. -M..): 

Remove fixing screws and lock washers and slightly pull off governor cover. Collect 
any emerging lubricating oll. Uncouple shackle from control rod (spring-supported — 
pin) and storting spring from lug i in housing. Finally toke off cover. Unscrew round |— 
nut on Flyweight assembly by using special wrench EFEP 187 A, holding tight coup- | 
ling at the other end of camshoft with retaining wrench EFEP 119. Take out securing 
washer and withdraw Flyweight assembly by using extractor EF 8449 or EF 8132, Re- 
move Woodruff key from taper of camshaft. 

At delivery pipe connections (19) loosen screws (23) of the clomping j jaws (22) and 
remove same. Unscrew pipe connectors (delivery valve holders) with socket wrench 
and detach gasket (18) on connector. Place delivery valve holder and valve spring 
(16) in a compartment of the alceady prepared depdsiting tray. 


« 
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Note: All components belonging to one pump element (from tappet to valve holder) 
should be placed in the same compartment, in order to avoid any confusion. 
It is advisable to disassemble from left to right, i: e. to commence ot cylinder I, 
This sequence. should also be followed ‘during assembly, 


Pull out delivery valve 5) together with gasket (17) and set dside. 


At control rod (25) remove locating washer (27). Loosen clamping 3 screws (29) on the. 
individual clamping pieces ° 
(drivers) (28) and withdraw 
control rod towards gover= 
nor end. While pulling out 
control rod take off the 


clamping pieces in succes- 
sion and place into the: ap- ; 


® 


= VS 


propriate compartment of 
the depositing tray. . 


Temporarily mount drive 
coupling on taper of 
camshoft. Rotate cam- 
shaft and, in the upper | 
dead-center position of 
each roller tappet (5) 
insert tappet holder pin 
EFEP 308 A in the hole 
provided (Fig. 4). 
Remove the 4 securing 
bolts (47a) of the bear- 
ing endplate at pump 
side | (drive-end), to- 
gether with lock washers 
(48). 


v 


Fig. 4: introducing the toppet hoider pins 


\ a | 


. i a 

By tapping lightly on the camshaft end at pump ‘side 2 (governor end), check whether 
camshaft and bearing end plate (460) have become free. If not, remove pump from 
clamping support ond withdraw bearing end plate from camshaft with extractor EF 366’ | 


after screwing mounting sleeve EFEP 294 on taper in order to protect’the oil,seal (41). - 
Now carefully remove camshaft together with; ball bearing (40a) and set aside.. 


“Again tilt pump into horizontal position. 
Slacken tappet-locating screws (9) afew , 
tums. By means of wooden stem EFEP 91/4 ; 
of tappet forceps EFEP 91, force tappet ¢ 
upwards and simulianebusly remove tappet ; } 
holdeg_pin. Remove tappet by hand and; 
place same into the appropriate compart= | i 
ment of the tray. Take care thot the roller 
pin (6), roller (7) and bearing bush (8) | 


pany earn a et a ae taenb ann 


do NOr ger tosh. or vecame interchanged : 
with those of other tappets. Pull out 


© pump plunger (14) along with bottom 
spring support (10) by hand and set aside. 


7, Remove plunger spring (11) and upper - 
espring ‘seat (12) by pushing downwards.: 
To do this, press plunger spring from | — 
underneath against spring seat and press 
the latter against the spring by using | 
mounting lever EFEP 307. Now spring 
and seat together are expelled through 
the tappet guide by pushing downwards 
gently ond without force.4Fig. 5). By 
doing this, tilting of the spring seat.in’ . 
the tappet guide and damage to latter i is. 
avoided. 


Remove control sleeve (13) ond carefully. expel 
pump barrel (14) by pushing upwards. 


Fig. 5 inated the upper 
“spring seat by using mounting 
If necessary, remove bearing end plate =e *, lever EFEP ur, 
(46b) at pump side 2, To do this, re- 
move the 4 securing bolts (47b) together with lock washers (48) ond earetully force the. 
cover outwards from the inside. 
If thd outer ring of boll bearing (40b) has fo be removed, it should be aiiharaers by means 
-” of _a.conventional bearing extractor or extracting collet EF 3108 in conjunction with puller 
bell EF 3043. ; of . . 
Repoir and Replacement ie o —- Moca fe ee 
See WJP 101/1. B, Section IV. _ 
‘: 


v ’ 


_ V. Reassembling the Pump 
A) Assembly Numbers > ; = Ko 


See WJP 101/1 B, Section V, A), | 
B) Sequence of Operations during Assembly 7 _ ~ 


All components, even new ones should be thoroughly weshed. Immerse all. moving por 
in testoil Ol 61 v EI prior to assembly. New elements and valves should be previou sly 
freed from protective grease with gasoline and then immersed in test off, . 
1, Fix pump housing on clamping support in vertical position. Take pump barrel (14) from~. 
depositing ‘ray, clean the sealing face and intraduce barrel into the housing in such Me 
a way that the vertical groove for the locating pin is in the proper position. Pump =~ 
barrel must not jam in pump housing and must not be pressed by locating pin. To check, 
slightly lift from below with a finger and allow to drop freely onto its seating. — 


2. Check gasket (18) on delivery valve holder (19) to see whether it is satisfactory. 
Ploce vaive spring (16) in valve holder ond install delivery valve {1S} with gasket (17). 
Ne The sealing face of the valve must also be absolutely clean. Then screw the whole. - 
unit into the pump housing. The delivery valve holder should be tightened twice at ry 
a torque of 5 kpm (36 ft Ib) each time ond slackened again after each tightening, ; 


finally tighten same with a torque of 4 kpm (29 ft Ib). 


é ¢ 
_ 


r- ; gt 
t , : .. ~~ : 
3. Place pump plunger (14) on plunger pliers EFEP 76. Immerse pluhger in test oil and 
check whether it slides easily in the barrels. Leave plunger i in barre] ond insert - 
holding plate EFEP 309 ; . 
so thot plunger cannot. 
drop out (Fig. 6). Close . 
bore for overflow valve 
with dummy piug. Re- | 
move pump. housing ; 
from clamping support. 
Connect air hose to fuel 
“inlet connection (thread 
M 14 x 1.5) and immerse 
the pump in test oil. Allow 
compressed air at 0.5 atm. 
(7 psi- gauge) pressure to ated 
flow-in. If an air bubble 
rises only now and then, 
the pump Is considered 
tight. 


Place pump on clamping _ , 
support again, remove ; a , . ‘ 
holding plates, pull , OO 
out plingers and put 
them aside inthe . 7 
! correct. sequence, . - 
Fig. 6: the holding plates EFEP 309 ore used. 
for the tightness test 


- br 
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4. Tilt pump horizontally. Insert control sleeve 
(13) from the front into the tappet guide 
(Fig. 7) and push upwards over the shank 


of the pump barrel. 


5. Place spring seat on plunger spring (11) 
(possibly keeping spring seat in position 
with some grease) and \push both together, 
upwards from below, into the tappet guide. 
If nevertheless the spring seat shows the 
tendency to tilt, hold same straight by » 
means of the mounting lever EFEP 307, 

as during disassembling. See to it that 
the spring seat is guided in ch away . ~ 
that its small lug engages behind in the:# 
recess in the housing, the ground face 

of the spring seat then lies exactly to- 
ward the front (Fig. 8). 


Tilt pump Into upside down: position. 
Turn control sleeve (13) so that its 
lever points forwards. Now place 
bottom spring support (10) on pump. 
plunger (14) and immerse plunger 3 
once more In test oil. Corefully intro- - 
duce plunger into borrel.by hand so ‘ 
that the edge does not become dam- 
aged. The vane of the pump plunger 
must be Introduced into the control 
sleeve in such a way that the mark= 
ing on the vone points forwards, that .-~ 
is in the direction of the control ~~ 
sleeve lever (Fig. 9 illustrates-this 
in the disassembled condition’ for the -° 
soke of clarity). By carefully pressing 
_on the plunger,.check whether the 
plunger-lug-engeges properly in the 

- control sleeve. if 


_ 7., \ntrodyce tappet (5) into tappet guide 
- by hand and force upwards by using 
special. tool EFEP 91/4. The longitu- 
dinal groove in the tappet (tappet 
fixing) must point forwards (Fig. !0). 
Press on the toppet until it is in the . 
upper dead center, then, from the 
front introduce the tappet holder pin ~ 
into the fixing hole in the tappet” _— 
visible in the upper part of the 

~ pump housing. 


- 
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Screw in soppet locating screw (9) ot | 
front side of housing. Check lever of control 
sleeve for free movement to both sides, | 
also check control sleeve fora novlceeble ver- 
tical clearance. 


8. If the bearing endplate (46b) ‘at governor 2 
end has been removed, re-fit same without ae 
using sealing medium. Introduce camshaft to- “ 
gether with bearing endplate and firmly secure 
the latter with all four bolts. Push measuring 
tool EFEP 281 tight on taper of camshoft and 
measure camshaft projection\distance between - ; 
flange of pump housing and innes face of | 
EFEP 281). This distance must be.9. 54 0.5mm 
(See also WJP 101/1 B, chapter V &5.) 


5 
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Next step is to measure the longitudinal cam- é 
shaft play. For this purpose screw the axial- es . Fig. 9: 
clearance measuring device EFEP 225 with dial . ee 
gauge EFAW 7 onto the taper of the camshoft 
(while the device fs being screwed on and of - : 
secure camshaft against rotating by means ofa / - 
piece of wood or Resitex), Then pull camshoft a 
outwards and set dial gauge to "0". Now press 
camshaft inwards and read value on dial gouge. - 
The specified axial clearance amounts to 
0.03...0.13 mm. If this value is not obtained, 
the Inner race of the ball bearing at governor 

. end should be withdrawn by using extractor . 

EF 3645 and shims (44) added or removed as. 


Proper way of introducing 
plunger vane into-control. 
sleeve (Notch aligned with. 


a: 2 control lever) 


and remove tappet-noider pins, 


9. Adjusting pre=stroke and checking commence-. 


ment of delivery. Mount pump on test stand and 
alr-vent. : a 


"ig. 10: Installing roller toppet @ 


» 


@ a) Setting pre-stroke (plunger lift 
preceding effective stroke). ot 
Turn camshoft of pump in direc-.. + a 
tion of rotation until the element ° 
closest to the drive end is in 
bottom dead center. Mount 
device EFEP 303 with dial gauge © 
EFAW 7 for measuring com= 
mencement of delivery and 
bring féeler into engagement = 
with the tappet of the above- : "4 Device EFEP 303 
mentioned element. Set dial . 

" gauge to 0 (Fig. 11). _ a . _ Lever of control sleeve 


Dial gouge EFAW 7 


To make it more comprehen- 
sive, the following procedures 
9a, 9b, and 10 are described 
individually and in detail. 
However, after some practice 

* the following steps can be 
accomplished in one work= 
ing procedure. 


Tagpet sleeve 


Feeler. - 
Turn pump further in direc- oe oes ae 
tion of rotation until the point- _ Control rod. Oe HS Sr Tappet roller 
er of the dial gauge indicates — : 
the amount of pre-siroke as Clamping piece 
given in the test specification . ; 
sheer, 4 ma . i 

oe lv ‘ 
Set pointer on graduated disk of : oe 
test stand: to a figure favorpble -. ~. Fig. 11 Measuring pre-stroke with device EFEP 303 
for further measurement. (Thisis "ond dial gouge EFAW 7 (schematic). ; 
required for testing angular cam . a 
displacement according to chapter’ 


10.) 


Checking commencement of delivery. re 
Open.venting screw on appropriate nozzle holder. Set lever-on test stand to “Cormengement 
of delivery". oe Se ee eS ., 

- The plunger lying closest to the drive end is-set by hand to bottom dead center. Run test stand 

_ without engaging the pump so that oil overflows at the nozzle holder. Only when absolutely 
“necessary, close tock ‘on supply tonk. Set lever of controtsleeve. into straight center ‘position. 
Turn pump camshaft by hand in the specified direction of rotation until the test oil just ceases | 
to flow at the nozzle holder. Pointer at the graduated disk must again indicate the value deter- 
mined with the dial gauge. = oo . . ; 
If this test does not give the Same value, the roller of the roller tappet must be changed, It is 
advisable to note any existing deviation in pencil on the pump housing and to test the cam 
displacement immediately afterwards. This will once save the procedure of removing the 
camshaft and the roller tappet. ~ 


%% - 


' still a slight up and down. clearance. 


ra 
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\ 
Testing angular displacement of cams 
eae g ti 


After the testing or adjustment of the element lying closest to the drive end turn camshaft 
further and, ‘in accordance with the cam sequence (in the basic type 1-3-4-2 ) test the 


commencement of delivery of the other three elements one by one. 


Displacement is 90° + 0.5°. Prior to testing each element, open the appropriate overflow 


‘pipe at the nozzle holder and close again after the test. a 


Any deviations from the specified value should be noted in pencil on the pump housing near 
the porticular element (e.g. +2° or-~ 1°). If the element lying closest to the drive end 
has also to be adjusted, this value must be token Into account, athe 


» we = } ~y tb Ki *, . - 
Take’ bump from test stand and remove camshoft as welt-as roller tappets. Depending on the - 
deviation, fit new rollerinto the roller tappets. The displacement should be attained as far 
as possible without tolerance. The choice of 5 rollers is available, with the diameters 
15.30 = 15.15 15.00 ~ 14.85.- 14.70 mm | 


(0,3 mm roller diometer corresponds to le; displacement): ant on 
Reinstall roller tappet and camshaft, bring pump to testistand and re-check cam displacemo@ 

If the displocement is in order, remove camshaft aoalivand coat bearing cover: (460) with seal-~ 
ing compound Kk 68 v | at the contact surface. Now finally fit camshaft-and bearing cover and 
tighten securing bolts (47a) well. Remember to fit lock washers (48). Turn camshaft and with- 
draw tappet, holder pins EFEP 308 A in upper dead center position of the particular cam, Check |. 
whether gasket (67) at the bottom cover (65) is still satisfactory. If the felt lubricating plate 
(66) has been renewed, it must be soaked ey See a ae 

in oi Ch 24.v 1. Now screw on bottom 
cover with countersunk screws (68), 

Tilt pump upwards agoin 

Insert control rod (25) from governor side. 
At-each element, allow pin in lever of 
control sleeve to engage in the groove: 

of the clamping piece (18) and guide 
control rod through the bore jn the 
clamping pieces (Fig. 12).(Tightening 
screw of clamping piece points forwards). 
When alJ! clamping pieces have been 
attached, mount locating washer (27) 

on control rod. Take core that guide - 

lever on control rod end also engages in - 
guide pin (70) in the governor housing. 

By means of the tightening screw (29), 

now firmly secuke each of the clamping. - * 
pieces in the middle between the correspond- 

(Fo. 13), Check whether eoorat rca ail! Fe 12: Attochment of clamping pieces 
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runs easily and whether control sleeves have 


= 


Check whethef cloniping pieces are not coming in contact with the upper spring seats (12) or 
the plunger springs (11). Test whether pin of the control lever in the groove of the clamping 
member does not come out of engagement in the extreme STOP or FULL position of the con- 


trol rod. Screw closing cap (72) onto control rod guide sleeve at pump side |. @ 


-10- 


12. Test whether gasket (71) for sealing off 
governor is still satisfactory. 


a) Fitting @ pneumatic governor (EP/ 

“ MN 60 M..): 
Insert pin of control. rod into the hole 
of the connecting piece of the dio- 
phragm, place washer on pin and secure. 
with split pin. Now press the governor 


Into tts aroove taking care that the fyl | 
TS GFOOve, TaKing Care Mer me furs 


load stop rests on the rocker and not 

e below same. Then screw in the & segur= 
ing bolts with their lock washers ond” 
tighten well. 


Mounting centrifugal governor (EPRSV. oM. ) 


between the two marks. 


/ 


mount governor cover on housing and firmly secure with cheese heed screws and lock washers. 


13. Screw on supply pump.with hexagon nuts (59) and lock washers (58), as not forget gasket (60). 


14, At rear of pump, screw in overflow valve (73), and also leakage oil overflow (37). 


Pour in lybricating oil through bore for air cleaner (69); in pumips with pneumatic governor 
this should continue until oil just begins to emerge at the oil level control hole (34) at the front 


of the housing. Then screw in plug with gasket (35). 


In pumps with centrifugal governor, check oil level at di 
Scraw in . r by hand. The fi te. ed sna 


worew in 


against comin 


~ 
men 
Sr PPE 
aft % 


Place Woodruff key on taper of camshaft,..  ° a oe . 

push flyweight assembly onto toper and Fn, < 

place lock washer in position. Screwin = li ht , 

round nut with socket wrench EFEP 187A o Ee cloning pieces 

meanwhile holding coupling at.the other ly ae a _ en control rod in such a 

end of the camshoft with retaining spanner ° oP ae that they lie exactly. 
_  EFEP 119. Tightening torque 5...6 kpm : ‘ 

(36..43 ft Ib). The fitting limit amounts 

to 30 * 0.2 mm. Adjusting of fitting limit, see WIP 211/5, Section IV. A) 7, 

Hold governor cover close against housing, hook starting spring in lug of housing, insert 

shackle with pin in control rod of injection pump and secure with leof spring. Finally 


ip stick of governor. 


ring will secure the air cleaner 
e.the ar aner 


sou 


themselves should not turn. 


Q 


VI. Special tools and devices 
EF 8498 


EFEP 225 
EFAW 7 
EF 3645 
EFEP 303 


Extractor 


Clamping support 


EF 8498/30 
EFEP 119 Retaining wrench | 
EFEP 187A Socket wrench 
EF 8449 Extractor 

or EF 8132 | Extractor 
EFEP 308 A Tappet holder 
EF 366 * » . Extractor 
EFEP 294 Mounting sleeve 
EFEP 91/4 
EFEP 307 Mounting lever . 
EF 3108 Puller collet 
EF 3043 Puller Pell ° 
EFEP 76 Plunger pliers 
EFEP 309 Holding plate 
EFEP 281 > Measuring strip 


Measuring device for;commencement of delivery 


| . Mount cover plate (52) with fillister head screw (55) and lock woshers (56). Screw 


| 


. _ clamping jaws (22) on to pipe connectors at top.| Keep to tightening torque of T.5 kpm i 
(11 ft lb) so that when the retaining nuts are tightened up later,, the pipe connectors 


b 


Remove pump from clamping support and pass onl for testing ond adiusting. 


| 


Clamping bracket in conjun tion with EF 8498 
(possibly modified in accordance with nite, 2) 


onily for fitting 6 centrifugal governor EP/RSV.»M.. 
ae, Seo es ide 


Wooden stem (Port of toppet grip EFEP aoe 


Included i in set of puller collets or puller 
| bells EF 3116 or EF 3235 respectively: 


t 
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Fuel supply pump : 

aan idee 6 
ey Ge A me ¥ 
58 9 OO 99 65 66 67  B 
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BOSCH | |). REPAIR INSTRUCTIONS 


oe 2 2 1% VDT-WJP 101/2.B Suppl. 1 
a ; : ON we 7 ; , 4 May aaa Ed. 1 


ey Pe Fuel Injection Pump Type PES 4M. : - 


i eas v a 
8 ; 


\ } 
: \ = 
7 
. ; : 
Cross-reference chart : a \ 
The following list gives the repair tools listed in Repair ; \ ; : 
Instructions VOT-WJP 101/2 8 and the corresponding =) - ar ie at 64 ES 
KD designation required for future orders. ~ ; : \. See 2 
| | at 
- : 6 . , = 
8. a 
i 
: ‘ °° b : ee ‘ , : oe 7 
a ; Pa . 7 z . 
* EF designation : = KO designation or Part No., Remarks 
EF 366 - Tobe manufactured locally” BG ES Nee te 
EF 3043 es oe KDAW 9995/0/2 * . Se. wa stele, ee 
EF 3108 2 ; ~ ” KDAW 9995/8 ° oe oe : nas ve ; 
EF 3645 , _ KDAW'9989 . - sk ah ae, Me EP BET hha. 
EF8132 -°. KOEP.2918 . & Boy ee ee a te 
EF 8449 _ : -, KDEP 2886 ; Bs i ieee, eee lee 4 
Er sa9g DEP 2919 | wae a: 
EF 8498/30 ; - Prohibited, replaced by KDEP 2963 with: EFEP 157/6. 
. Clamping bracket KOEP 1031 is required to een. 
Oe aa ys pumps with adapter diameter 145 mm ee 
EFEP 76 : - e KODEP 2915 - : So ee ; 
EFePpo1 - KDER2941.00—— a ae ee 
EFEP 91/4 | “ay co KDEP- 2941/2 : : , ee 
EFEP 119 _.KDEP 2906 3 EN a Soe Be 
EFEP 187 A: : ae ; KDEP 2998. Do . . | : 
EFEP 225: | : ' - -KOEP 2890 ne | % 
EFEP 294 v7 Fs KOER 28740 ae oot s. 
EFEP 308A © ie KDEP 2995 7 © 5. ee? | 
EFEP309 = * KDEP 2913 -a Pie he i a 
EFAW 7 7 : ©1687 233011 Test toots hich are to be coe 
EFEP 303 : : fae 0681 440 017 ‘ ordered by giving the part numbers. Bin? ae 2 


Yi : - 8 a . is ° : : at ase 


$ 


Description - 


The drive device for a tachometer is installed for the first 
time in injection pumps PES 4M 70 C 321 RS 52 with 
EP/ASV.. governor. 


This drive device consists of a drive gear arid a tacho- 
meter drive shaft. 


The drive géar (see Fig. 1) is mounted on the governor 
side of the camshaft end between the cone béaring and 


the collar of the flyweight assembly. It is connected to na wo Jia: | Ss! 
the collar with a driving pin. Compensating washers are ° ; SY ar | 


used for-correct adjustment of the gear position, The 
tachometer drive shaft consists of a helical gear with 
shaft, a threaded bushing which provides a bearing for 
the shaft, the thrust washers and a retaining ring. These 
parts form one unit which is assembled before 
installation. The entire drive is screwed laterally onto the 
governor housing in 4 threaded eye. 
am: Loe 


The drive device is installed after assembly of the 
injection pump and before mounting the governor. . 


Installation and necessary adjustments are described - 
below. 


Cone bearing 

Bearing flange oy 
Spacer ring , 
Compensating washer — 
Conical spring washer —~ pe! 
Drive gear ° oo a Sn . mos 
Compensating washer ' ee ep 
Driving pin . nan wo , , 
Position of ’ ; ; . : oo 7 ’ 
depth gauge when measuring | Set 
dimension 2 


OANA NT aWN— 


Assembly of drive device 


Fit aseal'ring onto the tachometer drive shaft and screw Gas 
into the governor housing. ; 


rel 
m 


Clamp the pump to the drive coupling in a vertical 
Position in the vise. 


“Measure the distance between the helical gear hub and 
the seating surface of the governor housitig cover. 
& 


Add one-half of the helical gear hub diameter to the 
measured dimension. . ’ 


Note the result (dimension nv 


« 


a, 


Fit the spacer ring (3), compensating washers (4}, 
conical spring washer (5) and the gear (6). 


aes 
. 


Note: mounting position of the conical spring washer: | : ee a rer ee ee oe 
indented side toward the gear; mounting position of the ~*~ - eet oe oe a g 
gear: groove toward the cone bearing, | 8S Og 7 ee 
It is recommended to use the spacer ring and : on ER ene ate eh F a ee ae eRe 
compensating washers which were fitted before . ; Mor Bae ee See ae iy 4 
. disassembly. If these are no longer athand, the spacer; ~ : Oe A Pe ag tet hate ba, re eae a 
ring should be 2 mm wide and the compensating washers _- P Ar : bn ee oes, 8 
of any thickness desired. fe * : Ey wa? coe 
e ‘ , j 
Wa: : 
bP | 
, 5 a 
4 -e a 
, | 
o 


/ : 
. . my ‘ Mm" i 


Mount the flyweight assembly. sie : “0 SESE: 18 , RS 
Screw on the lock nut. Tighten only by hand. - : ae . ne eRe 


Measure dimension 2 (see Fig. 1): 
Rest the depth gauge against a machined rule approx. | 
8 mm wide (Fig. 3). : j 


Add half the width of the ring gear to the result and 
subtract the width of the rule. - 


At this point, dimension 2 must be 0.5 + 0.1 mm less © 
than dimension 1 (Fig. 2) measured previously. 


not set 


Adjust by exchanging the compensating washers (4). 


4 


\ 
\ 
\ : @ 


Note: the total width of the compensating washers —_ io Sed : : { 
~should not be more than 1mm, A Spacer ring (3) of 
appropriate width should be fi ted if necessary, 


Ry ao 

ba 4 : 

Now tighten the lock nut of the flyweight assembly with : i Sas . } 

the prescribed torque (do not forget the spring lock ve . han oO 
washer). Le . | a Cees . ae, aed 2, ; ; | 


Measure dimension 2 once again. The result must now math, in hae ee, FO he ed 
correspond to dimension 1. Adjust bg fitting ; 2 4 oe fork Pee A 
compensating washers of appropriate Width. : : : otek 


ad 


Mount the governor as usual. 


Pa 
t 


ASAT TTY ETO ALT ene =. 


\ 
1 


\ 
Tightening torques in kgt.m 


Delivery valve holder wi bh 


(thread must be rubbed ith taliow) 


- @ Fillister head screw for | i 
clamping jaws | 0.5 ... 0.65 
: 
@ Screw cap E29 
‘(pressure line connection} =. 
‘Thread M 12x 1.5 / . max, 2.5 
© Threaded bushing ] 2°) 
© Control rod guide sleeve} 3... 4 
® Control rod closing cap | 1 


: eo Ve st . 
® Cheese head, screw far'clamp =—-0.4...0.6 
: ae eee a - 


ee: 
® Bearing end plate fastening 
» f 


_ screws | 0.7 ... 0.9 
: o> il oy 
@ Hexagon nut - / i 0.5 ...0.7 
@ Stud ; 0.3...0.4 
@® Swadged nipple j 
Thread M 14x 1.5 / 2208 
Thread M 16x 1.5. 4, 1g 788 
ua) Centrifugal governor 5...6 
® Governor cover fastening : 
screws 0.5 ...0.7 


distinguishing groove 3: 0-3-0- 3°08 


o 
¢ 
QO : . : ft 
® ‘Control lever fastening 
screw 
é 
® Screw plug 


® Timing device and connector 


Cone diameter 17 mm, 
- Thread M 12 


Cone diameter-20 mm, 
Thread M 14 x 1.6 


@® Timing device cover 
(4-spring version) 
Hexagon screw M 8 


‘ 


6.17 
8.61.10 
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EA 


Fuel | injection P Pump re 


9. 
m 
a” 


Tools 


For fuel injection pumps Part Number / 


with pilot diameter 


68 mm 


68 mm 


68 mm 


68 mm 


145 mm 


145mm 


145 mm 
a , / 
fs 68 and 145mm. -/ 


68 and 145'inm J 


68 and 145 mm 


~ 
> 


1688 010010 


1688010011 
on 


1685 720018 


oe 7 : 


“1688 130 042- 
f 


1688010701 


Pe We 
f 


» eo 


"y _ 
/ 1682 310026 


1 688 130 095 


0681 440017 


"1687 233011 


pAb 


1687 233 015 


1416 430 012 


1416 430017 


‘c * 
Test equipmient, cf. VDT-WPP 110/28 


o, 


ZKH 74Z18x is 4 Caupling for conical shaft end, 20 mm anbaetees 


ai 
a 2 
| 


This publication must not be reproduced: tte conten 
transferred to other persona without our written perm! 
_ teterved. : : \ 


2 | 


2 i ' 


> 


’ 


‘ 
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Type Application, Remarks ‘ \ 
a , oO ‘ 
be $ 
EFEP 157 = *_ Use clamping bracket in combination with flange 
1685 720 O18 to clamp the fuel injection pump onto the 
test bench at a shaft center height ot 125 mm. 
EFEP 157A -- Same as above except for: fuet i injection pump test benches 
; with shaft center height of 110 mm. ; 
EFEP 157/6 . Flange for clamping the fuel injection pump: onto the test 
: bench, in combination with clamping bracke 
1688 010 010 ort 688 010 Our. 
; y \ 
EFEP 476 — Measuring instrument for measuring control rod travel, in 
“fompinanioa: with dial indicator 1 687 233 015. 
EFEP 638 ~uiGlaeblty bracket for clamping the fuel siacion pump 
onto test benches with shaft center height of 110 mm; in 
“combination with intermediate plate 1.682 310 026 on test 
benches with shaft center height of 125 mn. 
EFEP 29A/) Intermediate plate used in combination with clamping - 
va bracket 1688010101. ¢ | 
EFEP 565 : Measuring instrument for measuring the control rod travel, 
‘in combination with measuring instrument 1 688 130 042. 
EFEP 303 Measuring instrument for. measuring plunger lift to port, 
ee: _ closing, in combination: with dial indicator 1 687 233 001. 
EFAW7  ~—=s«éOD itt indicator, 10 mm measuring range; (1/100 mm, 
; 4. divisions (with return spring). 
wh ot é 7a x; , a 
EFAW 144." : Dial sadicntor, 30n mm measuring range; vioim mm divisions 
; (without return spring). : : 
ZKH 74Z9X _ Coupling tor conical shott and, 17 mon ae, ' 


must not be 
fon. All rights 


: = WPPomIt H.2 


Clamping the pump = \ ce 
\ ae 
Clamp the pump, without gqvernor, onto the.test bench 
using the clamping bracket and flange (pilot diameter, 
68 mm}, or clamping bracket a diameter, 145, ae 


and connect up. 


nice the supply pump and fit the cover plate : 
(e.g. 1900 508 024). s z Lo | 
' ‘ | 
In order. to conduct the port closing test and also: as ao 
tule, in order to test and adjust the fuel delivery, the ; 
overflow. valve should be unscrewed. Seal the tap hole | 
using a drain plug with collar and hexagonal socket; i 
M14x14 5 DIN 408 and an appropriate seal FING). eet | 
: | 
| 


\ 
\ 


For exceptional cases, the correct overflow valve t to be | \ is 
used is indicated in the Test Specification sheer: , i 
| 
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a 
Testing port closing and adjustirg plunger lift 
to port closing 


Port closing has been reached whea the flow of oil at the 
test nozzle holder overflow pipe reduces to a drip. 


Plunger lift to port closing is the plunger travel in mm 

. between plunger BDC and port closing. , 
Increase the test oi intake pressure until the test oil, 
with open bleeder screw on outlet 1 test nozzle holder, 
begins to flow from the overflow pipe ina steam 
withput air bubbles. 


' Note: ~ are an 
If fuel intake or return is on the spring chamber cover 
side of the pump, the meéasuri : 
the plunger lift to port closing 
ing to drawing 2, page 7. *, 


used, to Measur e: 


‘ pmodified accord- 


With outlet 1. tappet in the BDC position, screw the. 
measuring device onto the pump. Ensure that the . 
measuring device feeleNg seated correctly on the rim of 
the tappet sleeve and that it.does not rub against the 
plunger spring. 


With the plunger at BOC, set the diai dicator 10 “0”. 
Adjust the control rod for maximum travel. 

The contro} rod position for speciabcases i is givenin the 
appropriate Test Specification Sheet. —~ 
Turn the pump cam shafy slowly irt the’correct direction 
of rotation until port closing occurs. . 
Read the dial indicator and compare this value with the 
data given in the Test Specification Sheet. When 
checking, the tolerances specified can be exceeded by 
0.05 mm. — 

Make note of any deviations. ; 

With the measuring device fitted, do nov tum.the cam 
shaft past that point at which port closing Whs reached 
(dial indicator feeler will be bent). 


With outier. 1 plunger at prescribed “plunger litt te to port 
closing’ position set the graduated disc pointer to a 
convenient multiple ¢ of 10 on the disc. “ ‘ 


Remove the measuring: device for measuring the plunger 
lift to port closing. . : wot 
r. foe ’ meee 
. Close ‘the bleeder screw louyet v: ‘eos 
. Openahe bleeder: screw'on the@est nozzle holder of the 
= ourlecwhich follows‘in the cam order. Turn the cam 
~ shaft until port cldsing occurs. On pumps with four, 
outlets, this should occur after 90+ 0. 5’. 


“Make note of any deviations. 


eee 


‘ 


1. Proceed i in the same manner for the remaining outlets. 


- Differences (deviations) are compensated ‘for by using 
the appropriate tappet rollers. , . 
ae - a ook 


a ~. 


Testing and adjusting fuel delivery 


Fill the cam shaft chamber with lubriceting oil. 


smine whether or not aikting with overflow valve i is 


me whe 


prescribed (cf. Note in Section ""C “Clamping the pump”). 


J 
Fi it the measuring device with dial indicator for . 
measuring the control rod travel. For pumps with pilot: 
diameter of 145:mm, the measuring device must be 
modified according to Drawing 3, page 7, and an 
additional bolt must be made. . 

: a 
Mounting of the measuring device is shown in 
Drawing 1, page 6. : . 


Test oil tAtake pressure, cf. VDT-WPP.110/2 B. . 


Test Specification Sheet, adjust to 
_. the prescribed cont Strod travel, test the quantity of 
‘-f08! injected and adjust ¥o the nominal vatue by shifting 

the clamping pieces. ~ 


The clamping pieces must be located between the 
appropriate markings on n the control rod. 


' Clamping pieces 


Component parts of measuring device 
- 1688 130 042 
EFEP 476 


Pump mounting 
flange 


Sy 


Diat naidher 


1 687 233 015. 

EFAW 144 
Specially rs 
fabricated bolt ‘ OO , ot 
a a 
Measuring instrument 


holder 1 688 130 095 - 
EFEP 565 


Drawing 1 — 
. Measuring device mounting Do, oe ° - ; 
for measuring control rod travel ° ; . o . 
(pilot diamter 145 mmt | . 


Drawing 2 Measuring device holder EF EP 303.- 
& " 


'awing 3 Measuring device holder EFEP 476 


g - 


“VDT - WPP 115/18 Ist supplement EP 
' Edition 8.69 


Translation of German edition of $1,648 - 


‘TEST INSTRUCTIONS: ” 


041. wet 


Test equipment 

Test conditions 

Pump testing 

Governor testing ; 
Injection timing check 
Full load adjustment 


Final operations 


Printed In Germany - Imprimé an Allemagne Rép. Fed. 
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ROBERT BOSCH GMBH. STUTTGART GERMANY. 
LG os 


1. TEST EQUIPMENT 
Part No. Type No. 
Nozzle holder assembly 7s +5 kp/em™ )(2500, + 70psi) + oo 
_ Plunger and barrel diameters up to 10 mm me, - 0 681 343 009 EF 8511/9A 
plunger and barrel diameters from 10.5 mm upwards —’ 0 681 443 022 EFEP 215C 


Fuel injection tubing, straight (4x 1.5 x 600)' : 
plunger and borrél diameters up to 10 mm - . 1 680 750015 EFEP 198/7 
plunger and barrel diameters*from 10.5 mm upwards 1 680 750.026. rep 198/15 


<P 


Mounting bracket for 125 mm (4.92 in.) shaft center height «| oe . 
_ Bore diameter 86 mim . 1 688.010 040 EFEP 586 

Bore diameter 95 mm 7 . 1 688.010 042° EFEP 586 A 

Bore diameter 105mm > se 688 010 044 EFEP 586 B 


Support block _ _ 1 688.030 047 EFEP 587 


a 


Measuring device: “Plunger lift to port ‘closure ae ] 688 130 085. EFEP 388A 
pial indicator for above oe . 1 687 233 O11 EFAW 7 


Control rack travel measuring device 1 688.130 030 EFEP 393 
Special accessories, see AHF. . a . 
Dial indicator for obove | 4 687 233 O15 ERAW 144 


Setting device for centrifugal governor ae: uo - 0 681 440 006 EFEP 56C 
‘Clamping device (upplementing setting device . a ; 

EFEPS6C) _ | 1688 040 122 EFEP 56 C/4 
for testing RQ(U)V and EP/RS(U)V 7 ; | ; 
Overflow valve an 1 417 413.025 EPVE 176P.22Z 


(i f none on pump) _ ; of ° 


Installing device F688 110.028 EFEP 387 
(for installing O-ring) : Be . -_ 


Ring wrench, open-end oe | 687°950 525 EFEP 386 
(21 x 24 serrations) coy. ‘ 


Extractor for plunger ond barrel assembly ; : 1688 10 026°, EFEP 391 


Contact pulse transmitter for injection timing device “y 1 687 224 515 ‘EFEP 581 


Contact stroboscope (pista! form) a | “9.681 101 104 ERAW 164 


WE ADSIA NAF 


The test instructions VOT-WPP 115/1B also ‘7 


apply to the PESV-P pump. This supplement ~ 
presents all procedures in concise format, 
except for any work deviating from that 

applicable to in-line pumps which is described 


in detail, . of 


: 


2. TEST CONDITIONS - 


Introduction: The PESV. . P pump is a double 
row V-type pump featuring lower height and 
shorter overall length. ’ 


The housing has a V-angle of 75°. The supply 
pump is located within the V ond operated by 
a special roller tappet. = 


The control racks of the L.H. and R.H. 
borrel/plunger rows ore interconnected by a 
double lever with sliding mounting on a baseplote. 
For "L.H." or "R.H." determination of 
borrel/plunger assemblies, look on to the 

drive end : When looking on to the drive end, the : 
barrel/plunger assembly 1 is the first assembly via §: ey 
in the R.H. row, followed by assemblies 2...4 ; = 

the barrel/plunger assembly 5 is the first assembly 
in the L.H. row, followed by assemblies 6...8 
(see also VOT-WJP 115/1 B). ° : 


Due to the compact construction, the rolher 
tappets and camshaft had to be modified as 
compared with the in-line pump. The governor 
is mounted at an angle along the R.H. row of 
plunger/barrel assemblies (Fig. 1). 


Special Features: 


We again. point out the use, os specified, of the 
adjustable multi-plate couplings - fitted as 
standard on the new test bench series EFEP 375.., 
385, 390 and 410. An essential prerequisite for: 
‘trouble-free running of the coupling and injection 
pump is coupling with the coupling finge rsin 
horizontal position (compensate for ony possible 
ploy Sreceai) and careful tightening of the hex. 


socket-head screw. Do not forget the guard! 


Note: The coupling must not run without load. 
Accident risk! Always clamp pump jin position 
or remove coupling as the case may be; for, 
example, when checking the revolution counter. 


account of pump size, an additional support 
block. 


i) 


8 a 


On account of the inclined governor position a 
supplementary item for the setting dew 
(0 681 440 006 - EFEP 56 C) was prefim 
which has the designation (1 688 04§ ’ 
EFEP 56 C/4) (see Fig. 13). 
; The delivery lines must be correc’ ie 
to commencement of testing and maiite 
accordingly. It is advisable to fit the:lines 
for the L.H. row (front row = cylinders 5 to 8) 
first. 


a 


R.H. row (rear row «+ cylinders } to 4) 
(Fig. 4 and 5 - see olso VDT-WJP NS 


Then, bend and connect the lines for ay a : 
B, Fig 
18). I 


me we tt oe oe 


| 


ubrdation 


When fitted to the engine, these pumps 

generally run with engine lubrication. When 
the pumps are fitted to an engine, they must 
therefore be given an initial lube oil filling. 


Adequate lubrication must likewise be provided 
on the test bench. If necessary = for basic 
settings - fit o suitably sown-off governor cover 
so that above oll, the tappet guides, tappet , 
rollers, cam tracks ond ball bearings will be 
adequately lubricated. The supply pump should 
be removed and the feed pump actuator rod 
raised and held out of action (see Fig. 6). 

~--Fill in_lube oil through the holes for governor 
springs, supply pump and control rack celay leve 
Seal off oil return on bearing cover. 

-4- ; 


Injection timer 


On pumps with associated injection timer 
(according to the assembly number), the 
pump should be tested with the injection 
timer, It must, however, be ensured that 
the injection timer works without ploy nor. 
restraints, os otherwise measurements will be 
influenced unfavourably, . 


When carrying out tests, therefore, check ~ 


injection timer First, 


For new settings, check injection timer 
“safter basic adjustment and governor check 


2 
. 


Fit control rock travel measuring device _ 
1 688 130 030 EFEP 393: 

ie ca 

Screw in stud, | es 

¢. 

ne 


screw in clamping adaptor ond holder 


Fit dial indicator, 
couple td control rack. 
Set dial indicator to 0. — 


i simultaneously. 


wre A4 


ANA 


c 3, PUMP- TESTING 


Setting commencement of delivery 


Set "plunger lift to port closure" in 


. oes ° 
accordance with the eneciflcations ry) 
GCCormance Wien WMO SeecrtCanions snice 


is to be closed off for this test. 


Set plunger lift to,port 
closure, 


check commencement. of. 
delivery. 


i 


a 


of 


check cam phasing, 


correct by placing shims under the 
flanged bushings- oe - 


eo 


Set delivery rate, Section A of the 
test specitications sheet. For delivery __ 


N 4 Pie ca 
(-] rate adjustment the return line must be 

; ' : connected via the overflow valve. Adjust 
supply pressure to 1.5 kp/em* at the 
regulator valve. , 


4. GOVERNOR TESTING 


Section B of the test specifications sheet - 
see VDT-WPP 001/48, 


When carrying out this test on RQ(U)V and 
EP/RS(U)V governors, the new clamping 
device (1 688 040 122 - EFEP 56 C/4) must 
be used to supplement the setting device 

(0 681 440 006 - EFEP 56 C). Accurate 
alignment relative to inclined angle 
position of governor is essential, : 


e.. 


5. INJECTION TIMING CHECK 


For checking the injection timer, see’ 
MBT-WPP 222/... When carrying out 
injection timing checks on complete pump 
units (with governor), the full load 
delivery-rate : should ‘be provisionally limited 
to 100 cé.at fominal governor. speed. When 
required, scribe | ‘commencement of delivery" 
on injection timer, see- also Figs: 7 to 9 
> 


a 


6. FULL LOAD ADJUSTMENT 


Section C of test specifications sheet - 


ao 
Full load ---~ 
one . 


Delivery rate characteristic 


Starting quantity (Fig. 15). 


Leakage test 


Lock all stops and lead-seal. 
pm TH UR 
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voT- WPP 115/1B Suppl. 2 
: 7 Ed, 1 


Diesel Fuel Injection Pumps : De 
PESV..P.. ee 


Control Rod Pivot af 


F ; é ‘ 
y : t % 


mechanism between the two control rods has been “, 0 4 and, consequently, uneven fuel delivery sneree writs 

altered several times. Drawing'1 shows the latest pivot A. between the two banks. she - 

mechanism design. D as . ; 

: -’. For this special case, the following should be sated to 

In principle, all models are similar. They differ only in — the text accompanying Fig: 12 in the ist Supplement of 

the way the pivot lever is hinged to the control: rods, ‘ the Test Instructions: 

Assembly instructions in Repair Instructions During calibration (basic adjustment), test to detervine 

VOT-WJP 115/1 B (Fig. 45) are still vatid. ae if a difference in delivered quantity exists between the | _ 
; two banks when tested at the minimum and maximum 

In the Test Instructions VDT-WPP 115/1 B, 1st Suppte- control rod travel (cf. Test Specification Sheet, 

ment, the following note, applicable to all models, “ Section A), - = 

should be added to the text accompanying Fig. 9: ; ihe 420 

Set the pivot lever flange within the slots so thh both | Example: Be BS 4 

control rods move smoothly over their entire range of Minimum convol rod travel = no difference 

travel and so that the maximum control rod travel is Maximum contro] rod trave) = variation between«he 

approximately 21 mm/0.827 in. ok : banks. 

In one of the intermediate models, the contro! rod pivot | To adjust, loosen the fastening screws of the pivot lever 

is fully cardanic (see Fig. 2). «flange and move it sideways toward the middle. 


8 
_In this model, lateral displacement of the pivot pih” |, When performing this operation, salways observe the note | 
(pivot lever flange can also be shifted paerally across the to Fig. 9. 
: ' Ou . 


Drawing 1 


Seeene’! 


Since the introduction of PESV..P.. pumps, the pivot : slot width) causes a variation in total control rod travel, : _ | 
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SETTING OF PORT CLOSING - VOT-1-400/113 En 


~3.1984 
EP-combinations 0 402 848 .. : 
using the fuel-injection pumps 
PESV 3 P auie LS 5 : 
. LS 11 Fitted in MAN engines of the model, range 
~US 112. D 2858/M1, D 2658 M 2, D 2658 M'20,, 


. LS 13 = D 2658 M 3 and 0 2658 M4 


vy 


Up till now, the port closing adjustment on - angines with an ‘8- veyinndels Be Gpe: 
pump (2 cylinder banks in "V" form)- has led to leaks and maladjustment of-the |: 
delivery quantity on pump-cylinder 1. This was due to the fact that the delivery- 
valve holder of pump cylinder 1 (seen looking from the pump drive, tst cylinder 
on the right) had to be unscrewed and the flange bushing turned with it. This 
fault has been reported from meprsliaes and from MAN eperetots 

8 
If it is necessary, for any reason whatsoever, for one of the above- named pumps 
to be removed in your workshops or at a MAN operator, it is necessary for you to 
carry out the following jobs in order to ensure perrect timing of Ene: spun: to Ee 
engine: as 


Check the uniformity of fuel delivery at rated speed in accordance. 
with the test specifications. Observe cyt. 1. 


Connect the port- closing measuring device 1 688 130 085 - EFEP 388 A 
together with the appropriate dial indicator to pump cylinder 1. 


Unscrew the upper screw plug 2 443 462 014 at the supply pump (30° mm 
A/F), and replace it with the modified screw plug with inner thread. 
This screw plug-is comprised of the following parts: Z zi 


2 442 462 023 Screw plug with inner thread _ 
- 2 443 462 024 “Plug screw for screw plug; 


/ 


2 916 710 607 Flat seal ANG. a" , 


Now screw the holder 1 688 130 044 - EFEP 466 into the internal thread 
of the screw plug, use a seal ring. Depending upon the particular dial 
indicator, it may be necessary to lengthen the measuring’ stem. The im- 
portant thing is that the stem is long: enough, with the ‘dial indicator 
fitted,’ to reach the base circle of the supply-pump camshaft with ease 
i.e. it must be possible to set the dial indicator to jo" as detailed 

under Para, 4 (refer to tg. )s ae I 


he 
1 


Turn the esnehart in ‘the figcaa a fection of rotation and, when. the 
supply-pump camshaft isin iy BOC position, set the dial. indicator 
to ie c 


4 


: . 
f v 


“ 
a 
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5. Check the plunger | ‘lift to port closing (refer to Test Specification 

_ Sheet). Here, at the position “start of delivery (FB), pump cylinder 

i", the value read-off on the dial indicator méunted on the supply 

pump is to be stamped-in on a special plate in hundredths of a milli- ~~ 
meter. ‘This special plate, Part Number 1 901 102 005, is to be attached . 
to the upper side of the pump. ho#Ring (seen looking at the drive end) ‘ 
after the “Start of delivery (FB)" data has been stamped-in. It is to 

be fastened using 2 grooved drive studs ( 2 917 725 031), the numbers 

must be legible from the governor side (see Fig.). 


a Pump 
cylinder 1. 


lriate 


Caution: 


The pump is to be checked on the test bench as follows before the "start: of 
delivery (FB)" data is stamped into the plate>1.901 102 005. 


The work as detailed in Paras. 4%and 5 for determining the start. of delivery, 
with the dial indicator on the supply pump, must be repeated a number of times 
with this. pump type. The FB figure which has, been determined must be. reached 


again without any doubt in the following checks. Between each ‘check, the: Pump 


must be run briefly at its rated speed (np. = 1900 min-1), / 


If the readings taken during thése checks differ each time ‘by more than 0. 03mm 
compared to the previously taken measurement, this means that. the roller of 
the roller tappet in the pump hous ing must be changed. This is carried out as. 
Follows: 

0 Remove the fuel supply pump . / 


f 
é 


0 Remove the governor cover, the Flyweight. assembly and the governor 
housing. 
Caution! Pay attention to the. shims for camshaft play in the 
governor housing. 


0 Unscrew the tappet-guide screw ang pull out the supply- Pump 
roller tappet 2 418 750 005. 


0 Remove the tab washers 2 411. 290 001 (for. the rover) and replace 
the roller 2 410 202 009. =" ~ ! 


Reassembly is to take place in the reverse order. y 


o 


1-400/193 


After changing the roller in the roller tappet, the start of delivery 
figure must be determined again and stamped into the plate 1 901 102 005. — 


If for any reason at all, the supply pump is replaced, it is imperative’ 
that the start of delivery dimension is checked again. If it has changed, 
the new figure is to be stamped into the plate. If the supply pump is 
replaced in the vehicle, this check can be carried out using the 
pore closing setting device KDEP K 200, or the high- pressure hand pumps 
1 687 222 048, 


Up till now, the out-of-round of the roller tappet has not been taken into 
consideration and the start of delivery has not been checked and marked on 
the pump. This means that a possibility must now be created in order to. 
differentiate between the various pumps. The start of delivery figures. 
which have been stamped into the plate as a result of this Technical. 
Bulletin must therefore be clearly and legibly underlined. 


The fuel-injection pumps concerned must be checked for’ correct setting in 
accordance with the Test Specification Sheet after the above: checks have, 


been completed. os 
@ . 2 , xO 


In those cases in which the uniformity of delivery and. the pre-stroke | 

are both OK, i.e. with new pumps, the start of delivery dimension can 
be ascertained using the high-pressure hand pump EFEP 453 B - 1 687 

222 048, or the port-closing setting device KDEP K 200, using the 
familiar high-pressure overflow method. , 

Under _no circumstahces whatsoever are any of the delivery= yal ye 
holders to be loosened or unscrewed. .. id 


The start of delivery dimension ascertained in this manner will be 
used in future as the: reference point. For this reason, utmost care | 
must be. exercised when carrying Sut this step. ‘If necessary, itis: 
to be repeated" 5 a’ . 


This work is to be carried out, free- of- -charge for the customer, and is. 
completely independent of warranty regulations which may have’ ‘been - 
applicable. v 

fe 8 , . 
The warranty reporting and the warranty procedure for reimbursement for ; 
the work carried out, and’ material used, is to be as follows: 7 oO , oe 


Outside Germany: The RG and AY are requested to credit 1 1/2h (15AW) ¢ on 
the collective warranty report. for the work performed. 
This Technical Bulletin is to be quoted. 


\ 
V. 
‘ 


Please direct questions and comments concerning the contents to our 
authorized representative in your country. 
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PE(S)..P..A.. ss 
with suction-chamber % voT-l 400/104 En 
pressure-damper a 7 i 
‘ROBO-Diaphragms”’ , 


- 4.1978 


In fuel-injection pumps of size P (formally also size B) in engines from the fies Scanio, eo 
and Volvo, so-called "ROBO- ~Diaphragms". are used partly as suction~chamber pressure - 


dampers. 


These ROBO-Diaphragms are named in the appropriate test-specification sheets becouse: 
different test steps have to be carried out with them. ; 


The ROBO-Diaphragms can now be ordered like ‘oinée Bosch service farts mint sin number 
: Mos 
9 401 240 169 without ventilolion holes 
170 with — ventilation hales. 


r “ 
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FUEL-INJECTION PUMP 0 403 245.., _ VOT-1-403/100 En — 
(PES 5 MW... AND RW GOVERNOR) i 91.1984 
Transverse shaking of engine in 

ows idle range 


In the Mercedes-Benz vehicles 


300.0 -Turbo, 300 TD-Turbo, 
300 CD-Turbo, 300 $D-Turbo 


there may be complaints ' due to transverse. shaking of 
the engine in the eal age range. 


~ 


Corrective action: 


The transverse shaking at idle speed, i.e. with the 
injection. pump mounted, can be eliminated by engaging 
the damper (friction brake) in the RW governor tse 
Service Information VOT-I-MB 041).¢ 


Should the: above-described action not eliminate the 
transverse shaking, a further improvement can be 
achieved by reducing the dispersion of fuel deliveries 
at idle. To do this, remove the fuel-injection pump. 


On the injection- pump test bench, contrary to the 
value given in Section A of the test-specification 
sheet, set the equal delivery of the MNICeE NOR: pump to 
< 0.5 cm?/1000 lifts. 


4 
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This work 4s Aapaeee to payment: and gateins should be 
performed at the newly specified speed of n = 365 min-!, 


‘The fuel delivery which is to be newly. set at this 
/Speed is, 10.0 - 11. 0 cm? /1000 lifts. 


| subsequently, check the equal delivery at n= 375 min??, 


fi ‘The fuel delivery must be 5.5 - 9.5 cm/1000 lifts, 
‘| and the dispersion (difference between f@} deliveries) - 
/ must not exceed 1.0 cm°/1000 lifts (see new test- 
| specification sheet, Section C). . ue 
| Since this low dispersion value. can only be set. with | 
' correctly functioning test equipment, the test equip- 
ment (lines, calibrating nozz] older assembly, 
coupling play) must be checked beforehand if necessary. 


Setting the equal delivery at 365 in” % leads in the 
above-mentioned injection pumps to a higher setting 
aecuracy and has a positive effect on the idle 

behaviour of the engine. 


Therefore, as of FD 442 (February 1984) the equal 
delivery of these injection pumps is set at the 
factory at 365 mine!. The test eee have 
been changed accordingly: 


«: Note: . 
When repairing the iaseceion pump, . do not bring the . 
ae - adjusting screw up against the driver since trans- =; * 
. verse Shaking of the engine does not occur in all Yoke 
+ 30-28 However, aa tighten the Jock nut to = 
i -_25 Nm. \ 
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NEW CALIBRATING FUEL-INJECTION . VDT-I-403/10 0 En 


TUBING FOR MW PUMPS 


For testing the MA-pumps with delivery-valve holders 
M 14x1.5 (installed at OB and IHC) it is necessary to 
use a calibrating Fee tn eageon tubing with M 14x1.5_ 


connection thread at both ends. 


/ 


=. - ag ee 
The use of calibrating fuel-injection tubing 1 68U /50 


015 with M 14x1.5 connection thread likewise at both | 
ends cannot be permitted due to shifts in fuel delivery 


« 


Technical data / —_ 1. 


Calibrating fuel-injection tubing 6 x 2 x 600 mm (0.0. x , 
wall thickness x length). — ' 
Connection thread at both ends M14x1.5. 
Part number: + 680 750 008. ~ 
Note: f 
- The calibrating fuel-injection tubing is specially 
mentioned on the test-specification sheets for the in- 
line pumps’ concerned. . 
The tubjhg is available ex KH/ALP warehouse. 
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TEST INSTRUCTIONS 


a nn _VDT-WPP 116/1 B 
- = VD T-W-413/301 B> 
Deh SA, Ed. 1 


* : BE ee a Pane 


@ 


nie - : - Fuel Injection Pumps | 


ae 7 0413..- PE(S).. MWe. 


eb 


Contents 1, tytroduction od 

Page This booklet describes the adjusting and testing of Fuel i 
2 1, Introduction Injection Pump (PE(S) .. MW 

3 2. Testing Equipment and Tools Required 

A “The sequence of.i -iflustrations and accompanying text 


3. Clamp the Fuel Injection Puma in Place tor 


Testing given here repregints the most effective sequence of the. 

4 4. Test Port Closing and Adjust Plunger Lift to individual a ee 2 ee et 
Port Closi 

5 5. oe and Adie Fuel Delivery ' The construction and cpatiicn of this fuel injection 

7 6. Auxiliary Toots pump are described in Technische Mitteilung : 


VOT-BEP 102/1 B< ver: 1-403/1 B>. 

» Speciat testing equipment and tools ‘eeaived for testing 
and adjusting this fuel Paes pump are listed i in 
oeeuen a 


s 


re Calibrating Oiu6ly n or. Shell Calibration Fluid B 
with a temperature of 40 + 5°. 


Cd 
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m the contents of this publication to our representative 
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Testing Equipment 
Tool 


Testing equipment 


1 Clamping bracket 


with ring 
1 Mounting device 


1 Setting device 


measuring device 


measurement range 10 
graduations 1/100 mm, 


1 Dial indicator, 
measurement range 30 
graduations 1/10 mm 


1 Plunger lift to port closing 


with measurement insert 14 mm long 9 


(without return spring) 


we 


, 


Part Numt er 
Type 


Foret bench with shaft height 125 mm : 


-Shaft height 110 mm 


1685 
EFE 


20 018 . with 3-hote flange . 
157/6 . — 


1,685 720 017 

EREP 1657/4, 
d : ’ 

¥'680 202.005 
FEP 29/0/3 


1688 030 111 ‘PE with cradle mounting 


0 681 440 006 
L EFEP SEC.. 
~ 


1688 130 136 


PES. . with 4-hole flange 


Internal diameter 68 mm , 


Zé \ ay 
1 Control-rod travel measyring 1688 130 134 \ ; 
device a ‘ \ . 
a nN 7 \ /. vo - 
1 Dial indicator, . 1687 233 012 For plunger lift to port closing . 
measurement range 30 mm, EFAW 63 measuring device s 
graduations 1/100 mm; . A \ f 
if not available, of \ 
i \ / \ \. 
. \. . ac 
dial indicator, 3 1687 233 O11 af: ‘ yh ' 


EFAW?, 


mm, 


| -1.687 233'015 
_ ERAW 144, 


Sa 
v 


mm, 


a 


2 


3. Clamp the Fuel Injection Pump in Place 


Clamp the fuel injection pump together with the governor 
onto the test bench using the proper clamping bracket, 
flange, of mounting device (see Section 2). 


Remove the rear governor cover. 
& 

Connect the nozzle holder assemblies and the fuel injec- 

tion tubing (see Section 2), applying counterpressure to 

the valve holders as this is done. ° 


Unscrew the supply pump and fill the camshaft chamber 
with HD engine oil. 


Quantity of oil required: 
PE(S)2..toPE(S) 5..: 0.251, 
PE(S)6..to PE(S) 12.,.:0501.° 


Then close the supply pump hole with a cover (for 
example 1 900 508 024). 


4. Test Port Closing and Adjust Plunger Lift to 
Port Closing 

The plunger lift to port closing is the distance in mm 
from the bottom dead center position of the piston to 
port closing. 3 


Connect the feed hose at the suction gallery of the” 
injection pump. 

Close the return flow hole with the proper screw plug 
(with shoulder and hexagon socket) and seal ring. 


Attach the plunger lift to port closing measuring device 
without the seal ring in the bottom dead center position 
of the tappet at outlet 1. When doing this bé sure that 
the measuring device sensor rests-against the roller tappet. 


Set the dia! indicator to “0” in the bottom dead center 
Position of the roller tappet. : 


Mount Setting Device EFEP 56 C on the test bench and 
align it. 

Set the control rod. witha the control lever to max. con- 
trol-rod travel and fix it in this position with the setting 

: device, ; 

In special cases the control rod position fs given in the test 
specification. sheet (mount the dia! indicator as described 
ion 5)> : - 


e e bleeder screw open at the calibrating nozzle 
; : ssembly attached to outlet 1, increase the feed 
pe : pressure until calibrating oil comes out ‘of the overtlow 


: , ube with no bubbles. ; 
im - ar os urn the camshaft slowly in the diractinn of rotation 


Fantil port closing i is reached, 
3 ‘ - Port closing is reached.when the flow of calibrating oit 
¢ from the overflow tube at the nozzle holder assembly is 
‘changed to drops. 
- / Read the dial indicator and compare abe reading with 
‘ the value given as “Port closing at plunger lift to port 
- closing’ in the test spetification sheet. When checking 
the fuel injection pump, the value given in parentheses 
. can be increased by the tolerance given in the test” 
j specification sheet. 


W- 413/304 


Compensation is made for deviations from the nominat 

>. emeasurement by inserting the proper adjusting plates 
_ favailable in thickness steps of 0.05 mm) between the j i 
barrel and valve assembly and the pump housing.” 


Caution: 
Adjusting plates of the same thickness (same 4 
identifying number) must be used on both sides of the 
barrel and valve assembly, and only one plate should be 
inserted on each side}. = 
Atthe specified plunger lift to port closing of outlet 1, 
set the needle on the graduated dise on the test bench 
to a number of degrees favorable for the reading. Close 
the bleeder screw at the nozzle holder assembly. 


Remove the plunger tift to port closing measuring « 

device and seal the threaded hole with a new seal sing. 

Port closing of the other plunger and barrel afsemblies. 

is set according to the number of degrees of angular © 

cam spacing, starting from the tested or aciwsted first 
cylinder, 


Normal cam sequence: 
with 4 cylinders: 1-3-4-2, 
with 6 cylinders: 1-6-3-6-2-4, 


The angular cam spacing = 360° divided by the number eae : 
of cylinders (for example, with the PE(S) 6.., 3 eg gigs 


ae 
360°/6 = 60°). Permissible adjustment tqlerance: aes ts 
+08". Mis a 

. aa Pg. : ; 
Abnormal angular cam spacings are.given inthe tet a Sela 8 
specification sheet. 7 ; een : 


5. Test and Adjust Fuel Delivery © 


Mount the control-rod travel measuring device onto 
the governor housing, Screw the threaded bolt . 
together with magnet into the control rod, 

Press the control rod to the end limit stop and set the 
dial indicator to "0". 


If support threads (M8) are provided on the governor 

housing, a homemade support bracket with spacer plece 

{see Section 6) must be mounted between the injection 

pump and the test bench. ! i 
7 3 

We recommend that a governor covet’ thathas been cut 

off, together with a gasket; be mounted if order to. 

prevent the oil from flowing out. 

Close the overflow valve at the snction gallery return 

flow hole. 


Set the suction gallery pressure of 1 bar (with flushing). - 


RW Governor 


Pretension the governor spring completely by wurning. 
the adjusting screw (1) all the way in. Also turn the 
adjusting screw (2) for the follower fever all the way in; 
for this purpose release the hexagon nuts (3, 4). 


Then tighten the hexagon nuts (3,4). 


. im mo é 
Drive the fuel injection pump at the speed given in the 
box in Section “A in the test specification sheet; sat 


the “specified control-rod travel using.the control lever, - : 


. 


© and fix it in this position. ~ " 


RWV Governor 
_Pretension the governor spring completely by turning 


screw (1) all the way in. 


I fever completely to the full-toad 
. Release hexagon nuts 3 and 4. 


box in Section “A” of the test specification sheet and 
"get the specified cpntrol-rod travel with sdjusting 
screw 2, 


Then tighten hexagon nuts 3 and 4. 


RW and RWV Governors 


Check the quantity of fuel sprayed. . / 

* a . . : 
The basic fual. delivery setting applies as a pre-setting : 
(100-stroke measurement) and is adjusted by turning _ 
the barrel and,valve assembf¥. For this purpose, release a 
the fuel injection tubing (apply counterpressure t the 
delivery valve holder when doing this) and th® hexagon 
nuts at the barrel and valve assembly. \ 


Retighten the hexagon nuts at the barrel and valve 
assembly as well as the retaining nut at the fuel 
injection tubing. For tightening torques see 
VOT-WJP 116/1 8 or WOT-WJP 101/2 B. 


The permissible difference in fuel delivery given in 

column 4 of the test specification.sheet applies for the 

plunger and barrel assemblies of one fuel injection | 
pump. The fuel delivery given in column dis the 


average value for all plunger and barrel assemblies. - 
The governor, full-load delivery, and the final value-of . - 
the fuel delivery difference are adjusted according to 
Test Instructions VOT-WPP . . ./. . as well as Sections 
"Band 'C’ of the test specification sheet. 


6. Auxiliary Tools 


| ae a \ : _ ° | 
After-sales Service Instructions 
Testing Dee ine 41 

re VOT-W-413/301& En. 


Fuel-Injection Pumps “f 
PE (S).. MW..S 1000.. . and S 1500 . 
with 10- -mm Plunger Lift 
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1. Introduction Oy i : - ‘ : : 
This supplement to Test Instructions: VOT-W-413/301 eee eee 
refers to the testing and adjustment of Fuel-Injection oe. 

Pumps PE(S)..MW..S" 100 and S 1500.. with 10-mm : 


plunger lift. 


2. Special Tools Required 


Test Equipment 
Taol . 


‘ see - 
Test equipment - ca 2 


1 Support piece 1688 030 122 


a 


Some special tools are required for this testing and 
adjustment work, and are listed in Section 2 below. 


Part Number, . 
Type Designation 


VOT-WPP 110/28 


‘4 


1 Clamping bracket | 1 688 010010 For test bench with shaftheighti25mm 
a “"EFEP 187 ess of oA ee a ate 
9 ef 1.688 010011. Shaftheight WOmm = Le . , 
EFEPIS7TA a a eh ee a 
‘ - 2 \ : mf “ “« oer so eo s: . rs . ee 
1 Flange Ao ; 1685720017 5 PES..MW..S 1000.. with 4-holeflange (0. 1, so 
\ - * EFEP 1857/4’, ; 
\ : fe Nes : st eh f f eh 
with ring \ . 1 680 202 005 , Filet diameter 85 mm beet ae 
é -" -EFEP 29/0/5 .- “\: ae og 
- \ , i a . . \ i : t ?. : 
1 Flange ‘ ’ 1685720 060 ws PES.A \MW.S 1500.. with large 4 é-hole tlange a 4) 
i ae EFEP 157/7 ; \ (pilot diameter 95 mn) if ae z 
2Mounling devices | 1,688 030 111 4 _ Fuel- “injection pumps with: cradle mounting Se 

1 Plunger lift to port \ 1688 130135 © ‘To measure the plunger lift to port closing eee 
clasing measurement e vos a bu we 
device 4 . 2 . \ n ~ . i . er . Z aa ie = ae 3 
with sleeve . , 1683 350 066 Re \ Bee BON a. ee ok es are ees " 
and driving pin , , 1682 012°008 ea eo é See a ee 

®e 1 Control-rod travel \ 1688 130030 To measure and adjust the control-fod travel 
measuring devicé? or igep es  * Pom eS ee isla athe 
: 1688130130 a as edad see 
.tube fitting \ 1.683 350064 Pa Cae os 3s 2 Sees 
* tube fitting . 1,683 350 065: \ ; ee 
driving pin 4 683 201013 — i fou on 
. \ 4 Oo 3 » : 

1 Dial indicator, 1 687 233012 For: lunger vi Ne port closing measurement device 
measurement range 30mm, EFAW 63 oh ae : 
graduations 1/100 mm ee mae : SS 

1Dialindicator, . 1 687 233 015 For Control-rod travel measuring device — > 
measurement range 30 mm, EFAW 144, a a : ce 
graduations 1/10mm'. - ‘ i _ . 
(without return spring). / . ' ' “e 

1 Setting device - + 0681 440 006 i 

EFEP S6C: / : . . 


wo” For {\Jel-injection pumps with end-flange mounting 


3. Test the Fuel-Injection Pump KS 


3.1 Clamp the Fuel-injection Pumpin Place ~ 


Ciamp in the fuel-injection pump together with the 
governor to the proper clamping bracket or. mounting 
device (Section 2). For this purpose, the clamping: 
tlange must be moditied (Section 4 Figs. 5 and 6). 


Connect the nozzle-holder assemblies and fuel- -,, 
injection tubing, applying. counterpressure to the 
valve holders as this isdone. | ~ ~ 7 Poe 


age i 
PES tuel-injection pumps must be supported’ yibe 
support piece (arrow). : 4 
er au 


Unscrew the supply pump aad fill the’ 
~ chamber with HD engine oil. © 


Quantity of oll required: . ee ae is 
. he ay ry Sg 
‘PE(S) 2.. to PE(S). 5.. =,0.251. 

1 PES) 6.. to PE(S) 12. = = 07: I 
- i Then close the supply- pump pole with a plastic cover 
' (for example, ee Se : 

“ % r ; 
s ps y 2 Remove tha: ‘governor cover and: mount the: “protective 
an = ae cover (to-be made bo uo. user, bh VOT: WwPP ‘01/4 B, 
Suppl. Sh ; 


: : a ” ae Fe . “ we a ‘ ; 
Boe oe ne he ee - 32 Test Port cloting rnd Kaj Plunger Litto 
* eo ieee ee Lp Poe e eo “Port Closing . 
g # ; 2 : i a ai 
; os ae ay “The plunge? lift to port. dlosiag is s the distance inmm 
A “4 7s." _, from the bottom dead center seal of the plunger 
pe, Gee, © to port closing. . f ath 5 3 


’ : i ip E 
- - 


7 


oe 


* Connect the teed hose at the suction alan. the: 
; ‘injection pump: le “ : 
' sidhe the return Wtiros hole with the proper screw plug 
; ~ (with shoulder and hexagon socket) and “Ss ring... 
° eres -f % ¥ oe . Bre at 


Attach the plunger Iift to port closing measuring 
device withoutthe seal ring in the bottom dead center 
position of the tappet at outlet 1 (or at the last outlet - 
on the governor side). When dolng.this be sure that 
the measuring-device sensor pin rests against the 
roller tappet, Set the dial indicator to "0" in the 
bottom dead center position of the roller tappet. 


Mount the control-rod travel measuring device on the 
drive side of the pump housing. In order to do this, 
Proceed in the following manner:_ 

Remove the screw plug, and screw the headless 
screw (M3) into the cantrol rod. Screw the clamping 
sleeve into the housing, and mount the dial-indicator 


holder. Place the dial indicator intheholder,and . , 


screw the coupling section into the measuring base of 
ihe dial indicator. With the control rod in the STOP . 
Position, set the dial indicator.to “zero” and clamp 
the coupling piece onto the headless screw. Be sure 
that the control rod can move from one end position 
to the other (travel,of about 21 mm) (Fig. 3). ‘Set the 
control-rod travel Specified. ; 


2 


With the bleeder screw open at thé calibrating nozzle- 


holder assembly attached to the correso: nAing outlal 
nower assemory BUaCied the corr esponaing Ouuss, 


increase the feed pressure until catibrating oil comes. 
out of the overflow tube without bubbles. . 


_ Turn the camshaft stowly in the direction of rotdtion 
until port closing is reached. 
Port closing is reached when the continuous flow of 
calibrating oil from the overllow tube at the nozzle- 
holder assembly changes to drops. . “ - 


W- 413/304 
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_ Read the dial indicator and compare this reading with 
the value given as “Port closing at plunger lift to port 
closing” in the test-specification sheet: When check- 
ing the fuel-injection pump, the value given In paren- 
theses can be expanded by the tolerance given in the 


‘ 


test-specification sheet. : = 


‘i 


Compansalion is made for deviations trom the 
nominal measurement by inserting the proper adjust- 
ing plates (available in thickness steps of 0.05 mm) 
* between the barrel- vand- valve assembly and we pump 
housing, - : = 
- Caution: 
Adjusting plates of the same thickness (same iden- 
tifying number) must be used on both sides of the 
barrel-and-valve assembly, and only one Pisle should 
be inserted on each side! 


At the specified plunger lift to port closing of outlet 1, 
“S“set the needle on the graduated disc on the test bench 
to a number of degrees fayorable for the reading. 
Close the bleeder screw EL the nozzle- holder , 
assembly. oa 
we ‘ 

Remove the plungerlift to port closing measuring 

= device and seal the threaded hole with a new seal 
ring. Port closing of the other plunger-and- bacrel 
assemblies is set in the same way at the proper © 
number of degrees of angular cam spacing, starting 
from the tested and/or adjusted first cylinders. 


g The angular cam spacing =: 360° divided by the’ 
number of cylinders (for example, with the PE(S) 6... 
360 76 -- 60 ). Perthissible adjustment tolerance: 
+05. ‘ 


> 


Abnormal angular cam spacings are given in the 
fest- -specitication sheet. er " 


Connect the overflow valve to the return flow hole 
at the suction gallery. ar set pos 


Set the suction gallery pressure to 1.5 bar. 


Orive the fuel-iniection pump at the speed given’ ‘in 
the box in Section “AT in, the test- -specification sheet. 
Adjust the confrol- rod travel to the specified value 
using the control-rod travel) measuring device, and 
fix it in this position. Check the emoUnLon fuel: 

: injected, : : 


. 


Ges ee in De. 

_ The basic fuet<delivery setting applies as a pre-setting . 
(100-stréke measurement) and is adjusted by! turning 
the barrel-and-valve ‘assembly. a 


For this purpose release the tuel- Salection tubing 

. (apply counterpressure to the delivery-valve holder 
“when doing this) and the hexagon nuts: at the barrel- 
-and- Valve aeoemulye : 


-Retighten the hexagon nuts at the barrel- and-valve 
~_ assembly as well as the union nut at the fuel-injection 


tubing. aie ee, eS, Bo ee 


W- 413/309 
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Tightening torques: 


” > Nm kgim 
\ Hexagon nuts: 20-25 2-2.5_ 


“TRE pérmissible difference in fuel delivery given in. 
column 4 d{ the test-specification sheet applies for 
the plungenana-bve assemblies of onefuel-  *- 
injection pytnp. 

2 ™~ PAS i ce 
The fuel delivety given in column 3 is the average 
value for all plunger-and-barrel assemblies of one -* | 
pump. 


* 


The governor, full-load delivery, and the final value. = 
of the fuel delivery difference are adjusted according - 
to the corresponding test instructions [RQ (V); 

EP/RS (V)] as well as Sections “B" and “'C" of the. 
test-specilication sheet. ; 


4. Auxitiary Tools 


After-sales Service Instructions i 
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This publication has been redesigned with_the forth- 
coming change-over to microfilm in mind. When a publi- 
ie cation has been transferred to microfilm. the screen | 
will be filled completely by ‘a quarter of a printed- 
publication page. For this reason, it is unavoidable _ 
that illustrations are repeated in the.case of longer - 
texts in which reference-.is constantly being made toa 
particular illustration. \ aii 
Uritil the change-over to microfilm, we have slightly re-.. 
duced the size of the print and of the illustrations. 
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PE(S) 2. MW .. 


oi. Introduction 


~ This supplement to Testing Instruct ions, VOT-W-4 13/301 
refers to the testing and adjusting of fuel-injection 
pumps PE(S) .. MW .. with port- “clos ing sensor system. 


The construction and. operation of these fuel- injection - 
pumps is described in ‘Motor Melncles: PerVIce Information 
VDT-1-413/1 (4. ae tess | a ae 


a2 | +713 EE 
M9 | PE(S) 


Test fuel-injection pump PE(S) .. MW... in accordance 
with Testing Instructions VDT-W-413/301 - Ed. 1.- up -t 
and including page 5, Section 3.("... close bleeder “ 
screw of nozzle-holder, assembly"). oY aha ee 


ad 


on 
AJ 


2. Testing port-closing and setting prestroke = 
c 


; ‘ ae 
ate ‘ 
+ j } 
‘ ‘ 
‘ I, 
nas, . a 
. 
Pgs . ’ 
eee ear oy - 
‘ Hg ' rAd 
‘ ‘ eee oe 
, ae anaes et o 
Poke : 
on a 
‘ 2 io 
ey oe 
ae 


(is Different. soars tions sols governors: with 


- FBG systen | - a 


Turn the camshaft a “further 19. 5° in its. direction of 
rotation. | | tad - 


of . : tne 2 es 


In this position the ug on nthe flyweight must be 
visible in the! eapned hole = lacey) of the oe Viding: 
flange. 


- a 


f 
! 
x - ; ’ : 
4 : : , 
Hl vos ie a ve © spheres 
i 
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4 I : : : ie 
we : : ‘Se : : i: 
x i : 5 : SS) : wee 2 , 
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Insert the block ing device KDEP 077 into the - sliding 


_ flange. \. 


the slit of the blocking device . ngages the. Jug of the 


Flyweight part and blocks it. 


\ 
| 

bo . 

Move the sliding flange in the r gion of Nhe slots until 
|. 


the port-closing sensor bore and tighten the sliding 
flange. Use new break-off screws: and twist off the. head 
of the screw when tightening. wa: 


“Remove blocking device KDEP 1077.5 


a 
Remove prestroke,me 


with screw Plug an 


working stones sieceed in accordance. 
ing Instructions VDT-W-413/301 - Ed..1 - 
ng ¢ on nee 9 ane pone ee of the other 
°S . 


- 


Screw the union nut of the blocking ,device (arrow) into 


. 
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